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GAS IN NEW YORK. 





Since our last issue there has been a further modification of prices for 
gas by. the different gas companies. 

The first change was made by the Manhattan, who retaining their sche- 
dule of former prices, for quantities belew 25,000 feet per month, announced 
that the price to consumers of from 25,000 to 50,000 would be $1.50 ; 
from 50,000 to 100,000, $1.25; and over 100,000, $1.00 In a few days after 
the other companies came down to $1.50, for bills under 25,000 feet ; $1.25 
for amounts between 25,000 and 50,000 feet ; and $1.00 for over 50,000 feet. 





These latter prices are offered by the New York, the Mutual, the Municipal | 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Y¥., 
’ 
AS SECOND CLASS MATER. 


and the Metropolitan alike, although, in some cases, there may be a slight 
variation in some of the items. What the next move of the Manhattan will 
be in the way of prices is not yet announced, although it is fair to suppose 
that having commenced the reduction they will keep it up and reduce still 
lower. As the weather gets cooler, the fight seems to warm up a little. 
Every company employs agents and circulars to maintain its former list of 
consumers, and add as many as possible to it. The fight isa godsend to 
the gas-fitters, who are seen moving in all directions, setting meters and 
making connections. How the actual balance of customers stands, as com- 
pared with last June, it would be difficult to ascertain. Qne thing is certain, 
viz., that keroseue lamps are disappearing as a consequence of the low price. 
In one company alone nearly two hundred new consumers have changed 
from oil to gas, and, doubtless, the other companies have a proportionate 
number. 

The Manhattan have added more fuel to the fire, in starting a war of 
words, by issuing a circular in reply to statements made in one of the cireu- 
lars issued by the Municipal Company, which appeared in our issue of July 
16th. This is all very well for the companies to deny statements made by 
each other, simply to make the ‘‘ record” straight ; but it does not really 
affect the general consumer to any great extent. What he looks at is the 
price—the amount of the bill. His gas may smoke, it may smell bad, he 
will even admit that it is rank poison, if it escapes, still he will say—‘ I will 
see that it does not leak. I will take the chances of the blood poison that 
ensues, if it does leak, if I get gas at a lower price.” It is a matter of 
dollars and cents to him, and he rather chuckles to himself at the idea that 
perhaps he is ‘‘ getting ahead” of the gas company by getting his gas for 
less than cost. Where this will end does not yet appear. Certainly, lower 
prices will not result in dividends to any large amount. There are many 
rumors afloat as to the inducements beld out by agents to secure customers 
for their respective companies. These are, of course, denied by officials, and 
but little reliance can be placed on them. As a matter of caution, however, 
to all concerned, we would remind the companies that they are under legal 
restraint as to prices, as shown by the following extract from the Laws of 
the State of New York, session 97th (1874) Chapter 194. 


An Act to prevent extortion by Gas Companies in the Counties of New 

York and Kings. Passed April 17, 1874. 

The people of the State of New York, represented in Senate and Assem- 
bly, do enact as follows : 

Secr. I. It shall not be lawful for any corporation engaged in the man- 
ufacture or sale of gas in the counties of New York and Kings to charge a 
greater sum per thousand feet for gas supplied to one consumer or class of 
consumers than other consumers, but the rate shall be uniform to ali con- 
sumers, provided, nevertheless, that nothing in this Act contained shall 
prevent any company from charging city or village municipalities a less sum 
than may be charged to private consumers or from making a special rate 
for any building, used for charitable, public or recreative purposes, nor 
from charging a reduced rate to those consuming large quantities, provided 
inall cases that the charge per thousand feet to those consuming equal quan- 
tities shall be the same. If any corporation shall violate the provisions of 
this Act, such corporation shall be liable to pay a penalty of $50 for each 
thousand feet so overcharged to be recovered in an action by the person or 
persons against whom such overcharge is made, 

§ II, This Act shall take effect immediately, 
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PETROLEUM MARKET FOR JULY. 
ee 
The great activity in the drilling well department, which hass been 80 | 
apparent for the past two years, has seemed to have spent its force, judging 
from the results of the month under consideration. 
We find a decrease in the number of drilling wells, and wells completed ; 
also in rigs erected, 

The number of dry holes has increased, and the daily average production | 
of new wells has decreased. 
The daily average production of the entire oil fields has increased only 
202 bbls.; against an increase in June of 2,793 bbls., and 11,664 since the 

commencement of the present year. 

The outlook for less production and consequent better prices, is more 
favorable than at any other period within the past year. 
The indications are that the Bradford district has reached its maximum 
production, while there is no other known field to increase the present pro- | 
duction or even to keep it up to its present limit.—Sfowell’s Petroleum | 
Report ,. 





OFFICIAL REPoRT. | 


The Semi-Annual Meeting of the New England Association of 
Gas ngineers. 





The Semi-Annual Meeting of the New England Association of Gas Engi- 
neers was held on the 13th and 14th of August. 
friends, twenty-seven of whom were ladies, met at the Narragansett Hotel, 


The Association, with their 


in Providence, on the morning of the 13th, where they were received by the 
Committee in charge, which consisted of the President, and Messrs. A. B. 
Slater and W. A. Stedman, At10a.M., the entire party proceeded to the 
City Hall, where they were received by Mayor Doyle in a most courteous 
and friendly manner, and were shown through the entire building which is 
one of the finest in the country. 

Having spent about an hour in the City Hall, the ladies of the party took 
a boat for Rocky Point direct, while the members visited various points of 
interest. The large dome-covered holder, with its pretty grounds, neatly kept 
and filled with flowers was inspected. The works known as the ‘‘ South sta- 
tion” were next visited. These are the works built by an opposition com- 
pany, which the Providenc2 Gas Company purchased last year. Neatness, 
order, and an abundance of flowers prevailed here. The process in use 
here is not the same as that practiced by the company who originally built 
and operated the works ; but the gas is made from coal and naphtha is used 
as an enricher. Here was found a retort-house floor paved with wooden 
blocks ; from its appearance it might be judged that wood does not make 
the best floor for a retort-house. 

From these works the party were driven to the ‘‘ West station,” where the 
time was spent in examining the works and apparatus until 1:30 Pp. m., when 
the party took a special boat for Rocky Point, where all sat down, at half- 
past two, to ‘“‘shore dinner,” as it is called, which consisted of chowder, 
clams, fish, potatoes, green corn, and water melons ; although not the neat- 
est style of dinner, it was pronounced very good of its kind, and would have 
been more satisfactory if the service had been better. 

In the evening, at 8 rp. M., a business meeting was held, the President in 
the chair. The matter of tabulated statistics was taken up and discussed, 
The Secre- 
tary explained how many had answered the questions sent out, and the difti- 
culty experienced in getting proper returns made under the action of the 
Association last winter ; and it was moved that the action of the Associa- 
tion, at the last February meeting, on the subject of statistics, be rescinded. 
The motion was seconded, and unanimously adopted. 


and, in a very short time, a most satisfactory result arrived at. 


Full verbal report 
was made by the Chairman of the Committee on Statistics, explaining the 
obstacles and difficulties that had been experienced in obtaining full returns, 
The Committee felt the great importance of making the tabulated statement 
full and explicit in every possible particular, and asked the Association to 
take such action as would enable them to proceed and secure full returns 
from every member where possible. After discussion, and the offering of 


The only other matter of business that was presented for considerati 
was a report by Mr. A. B. Slater, upon the results obtained from using larg; 
retorts, as compared with those from the smaller ones ordinarily in use. 

Mr. Slater explained that he took the years 1875 and 1876, omitting ‘77 
and °78, because during the former he was working under the same conidi- 


| tions, using coke fires, with which the latter tests were made ; while in ‘77 
aud ’78 he was burning tar, and hence his conditions would be somewhat 


| changed. 


Mr. Slater submitted the figures for the use of the members, and for dis- 
cussion at a future meeting. After this the meeting adjourned. 
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several motions and amendments, which were finally withdrawn, the follow- 
ing resolution was offered by Mr. Cabot : Resolved, That the Committee on 


Statistics be directed to send circulars to each member, asking him to com- | 


plete returns already made, or to make returns, where not made, with the 
understanding that copies of the same, compiled and tabulated, are to be 
furnished to those managers of works only who make returns : provided 
that any manager not making a return may be furnished with a copy of the 
tabulated statistics, upon a written application for the same to the Secre- 
tary, and that a list of those so applying, and furnished, shall be read to the 
Association at the annual meeting in February. 

Moved by Mr. Cabot; seconded by Mr. Gerould ; 
mously, 


adopted unani- 


15 in. by 26 in. by 6 ft. 3 in. Retort floor surface, 26 sq. ft. Cuke consumed 
‘equal to about 33 per cent. of coke made. 


The night was spent at Rocky Point, and at 9:30, on the 14th, the party 
embarked for Newport. Here they were driven in carriages to the various 
points of interest, after which dinner was enjoyed at the Ocean House—a 
special dinner having been prepared for the Association at 1 o’clock, to 
enable those members desiring to do so to reach thier homes that evening. 
| Most of the members returned by the various routes leading to their homes 

well pleased with the excursion. It was certainly very enjoyable, and 
| doubtless the fact that so many ladies were present conduced very large- 
| ly to make this one of the best semi-annuals the Association has ever 
| held, Gro, B. Nea, Secretary. 
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Sept. 2, 1879. 


{From the “Journal of Artificial Light.’’) 


Annual Meeting of the North British Association of Gas 
Managers. 


———~— 


Mr. William Young, of Clippens, struck the key-note of a truly scientific | 


discussion on the elimination of sulphur compounds from illuminating gas, 


Hitherto these compounds have given yvreat trouble, and have baftled almost | 


every attempt to extract them from the gas. By a series of beautiful ex- 
periments performed in the presence of the audience, Mr. Young illustrated 
the wonderful power possessed by a volatile hydrocarbon fluid recovered 
from the waste shale gases in eliminating the objectionable compounds. 


And he showed that not only does it have this power, but that it acts as a| 


valuable carburetting agent, and materially adds to the illuminating power 
of the gas, which it at the same time purifies. In fact, the process pro- 
posed by Mr, Young gives a value to gas distilled from ordinary coals equal 
to that obtained from rich cannels, and this, too, at a cost considerably 
under that paid for the scarcer, dearer, and richer coal. The adoption of 
such a process will, we are certain, enable companies to supply gas at a 
cheaper rate than they can possibly do at present, and thus they will add to 
its popularity as an illuminating agent. 


THE ELIMINATION OF SULPHUR COMPOUNDS FROM ILLUMINATING GAS. 


Mr. Young said—It will possibly be in the recollection of most members 


present that on the occasion of the meeting of this Association in 1876 I had | 


the honor of reading before them a puper on the utilization of waste shale 


gas, Among other modes in which it could be utilized I referred to the | 


condensation into a liquid form of the volatile hydrocarbons diffused through 


such gas, This liquid would represent 80 per cent. of the total light-giving | 


constituents in shale gases, could be easily transported, and from its own 
boiling point could be readily diffused through a poor gas for the purpose 
of conferring upon it increased illuminating power. I further drew your 
attention to the remarkable affinity for sulphur compounds possessed by the 
volatile fluid recovered from the gas, 

To-day I propose to resume that subject, more particularly with the view 
of showing you that this fluid is not only a valuable carburetting agent, and 
at a comparatively trifling cost increases the illuminating power of poor gas, 
but that it may also be made a valuable purifying agent for the removal 
of those sulphur compounds which are insoluble in water, and which are 
at present removed only in part, and that at great expense and with consid- 
erable difficulty. 

The processes hitherto adopted for the removal from coal of these sulphur 
compounds may be divided into two classes, that in which they are removed 
by chemical affinity, or by causing them to combine with a substance having 
an affinity for them, such as by passing ammoniacal gas in a caustic state 
into the coal gas in the hydraulic, and subjecting the whole to condensa- 
tion ; or second, using the hydro-sulphide of one of the alkalies or alkaline 


earths. Hydro-sulphide of lime has hitherto had the preference, and | 


is employed, as you are aware, in the ordinary dry lime purifiers. 

By the second class of processes the sulphur compounds are decomposed 
by heat, either in the presence of water vapor or hydrogen gas, the sulphur 
present being in both cases converted into sulphuretted hydrogen, which is 
removed either by lime or by hydrated oxide of iron. 

The second class of processes failed in practice from the difficulty of heat- 
ing and cooling such large volumes of gas, and the reason why the first is 
not so successful as it might be is explained by Dr. Odling in his lecture on 
sulphide of carbon to the British Association of Gas managers in 1872, in a 
far more perfect and condensed manner than is possible for me. I shall 
therefore take the liberty of reading to you the following extract from that 
most interesting lecture, He says: 

‘*T am now about to call your attention to the relationship subsisting be- 
tween disulphide of carbon (CS,.) and carbonic acid gas (CO,). You know 
that when ordinary limestone is strongly heated it breaks up into carbonic 
acid gas or oxide of carbon, and caustic lime or oxide of calcium, 

CaCO,=Ca0-+CO.. 
But practically, at any rate, you cannot reproduce limestone or chalk by 
bringing together its constituents in the anhydrous dry state. Instead of 
quicklime you have to use slaked lime or hydrate of calcium, and even then 
the action takes place but slowly, unless you faciltate it by employing your 
slaked lime in a slightly moistened condition. And this is only one instance 
in mavy of the advantage, or even in some cases of the necessity of the in- 
tervention of moisture where a soluble gas and a solid are required to act 
upon each other. Thus, with dry air and dry iron there is entire freedom 
from rusting, but with the surface of the iron moistened an absorption of 
the oxygen of the air takes place, and rust is very quickly produced. But 
in 1espect of the removal of disulphide of carbon from coal gas by means of 
any chemical absorbed, owing to the insolubility in water of the disulphide, 
we gain nothing—probably we lose something—by employing our absorb- 


| ent moist ; or we have to forego in the case of the difficultly-removabl 
sulphide of carbon, the advantage we are so glad to avail ourselves of in the 
readily removable carbonic acid and ammonia. And of course this insolu 
bility of the disulphide in water inteferes very seriously with the removal of 
|its vapor by means of absorbents dissolved in water, and used in serubbers 


or wet purifiers, as I have, indeed, already remarked. But, despite the 
| diffiulty consequent on its insolubility in water, there are agents capable of 
removing sulphide of carbon fom coal gas, provided the gas is allowed to 
remain in contact with them for a sufficient length of time. 

**T would remind you, again, of the analogy subsisting between sulphur 
and oxygen. You know, for instance, that chalk is called by chemists car- 
|bonate or oxicarbonate of calcium (CaCO;). Now there exists another 
compound, called by chemists sulphocarbonate of calcium (CaCS;) ; and 
just as chalk or oxicarbonate of calcium is capable of being produced by 
the action of carbonic acid gas (CO,) on hydrate or oxihidrate of calcium 
(CaO. H,0O)—fresh slaked lime—so is sulphocarbonate of calcium capable 
of being produced by the action of sulphide of carbon (CS.) on sul 
phydrate of calcium (CaS.H.S), the chief constituent of the half fouled 
lime: 


CaO. H,0+CO.,=Ca0.CO, or CaCO;:+-H.0. 

CaS, H.S+CS. =CaS.CS, or CaCS, +-H.S. 
** Gas lime, then, in a particular state of foulness to which I shall refer 
more particularly in a minute or two, has the property of,absorbing sul 





phide of carbon, much as slaked lime has the property of absorbing carbonic 
acid ; though even under the most favorable circumstances the action is far 


| more sluggish, and though in practice the circumstances never are so favor- 


|able, owing to our not deriving in the case of the disulphide that advantage 
| from the employment of a moist absorbent that we are accustomed to avail 
ourselves of in the case of carbonie acid. 

| ‘* Further, just as carbonic acid may be absorbed equally well by some 
| other hydrated alkali instead of by hydrated lime, so may disulphide of 
| carbon be equally well absorbed by some other sulphydrated alkali instead of 
| by sulphydrated lime, But it is obvious that the only sulphydrated alkali 
that can at present at all compete in point of cheapness with sulphydrated 
lime is the sulphydrated ammonia always existing to some extent, and capa- 
ble of being accumulated to a large extent in gas liquor. Sulphide of car- 
| bon, then, combines with sulphydrate of ammonia (NH,.H.S)—more con- 
veniently regarded as sulphydrate of ammonia (NH,)HS—to form the body 
sulphocarbonate of ammonium (NH,).CS;, analogous to sulphocarbonate of 
ealeium (CaC§8s), or more strictly to sulphocarbonate of potassium (K.CS,) 
—two proportions of ammonia of potassium being equivalent to one pro- 





portion of calcium.” 
Dr. Odling here clearly points to the fact that to enable us to deal with 
sulphide of carbon in the same manner as with carbonic acid and sulphur- 


etted hydrogen, we would require a liquid which would dissolve the sul- 
phide of carbon vapor and wet the surface of the chemical absorbent, and 
thus serve as a medium to bring about a union in a manner analogous to the 
water which freely absorbs carbonic acid and sulphuretted hydrogen, and 
transfers it to the alkaline lime. 

A second extract points still more clearly to the necessity of having a sol- 
vent for sulphide of carbon to enable it to enter into chemical combination 
with a substance having an affinity for it. He says: 

‘Tf we take an aqueous solution of potash or ammonia, and agitate some 
disulphide of carbon therewith, the sulphide of carbon being insoluble in the 
water is almost unaffected by the dissolved alkali, with which, indeed, it is 
scarcely brought into contact. But if instead of an aqueous we take an al- 
coholic solution of potash or ammonia, in which the disulphide dissolves 
readily, by the act uf solution every particle of it is brought into contact 
with and acted upon by the dissolved alkali. And, indeed, if alcohol were 
as little costly as water, we should find no great difficulty in dealing with 
the sulphide of carbon contained in our coal gas. * . . * Now, 
just as there is a difficulty in removing sulphide of carbon vapor from coal 
gas by condensation, so also is there a difficulty in removing it by washing. 
Indeed, it is so insoluble in water that we have no chance whatever of effect- 
ing its removal by scrubbing the gas by water. But sulphide of carbon, 
though insoluble in water, is capable of mixing in all proportions with alco- 
hol and ether. Jf I pour into this cylinder of alcohol some disulphide of 
carbon, the greater part of it disappears before reaching the bottom, and 
the whole of it disappears after a moment’s agitation, This solubility of 
the disulphide in alcohol is taken advantage of by chemists when they 
wish to subject it to the action of chemical agents, and more particularly to 
the action of alkalies.” 

Now, I am of opinion that in this volatile fluid we have exactly what 
is indicated as required by Dr. Odling to enable us to free our gas from 
sulphur compounds ; for, as I shall endeavor to show you, it possesses both 
the power of dissolving sulphide of carbon vapor very freely, as also the 
power of disolving ammoniacal gas in a similar way to alcohol, It has, 
further, this advan‘age, that it is low in price, and that the portion which 
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must, from its volatility, pass away with the gas, serves as an enricher or 
umprover of the illuminating power. 

I have here a test tube, such as is used for testing the condensation by 
bromine, the bulb of which I will fill with the gas supplied to the room. I 
will now add a little sulphide of carbon, and shake or mingle the gas and it 
together. The vapors of the sulphide of carbon are thereby diffused 
through the gas, and you observe that on removing my finger the water is 
considerably depressed in the tube, due to the increase in volume from the 
I will now add a little of this volatile fluid re- 
covered from the waste shale gases, and shake the whole together, thereby 
bringing the sulphide of carbon vapor into contact with the fluid. 
moving my finger under water, you see that it immediately rushes into the 


diffusion of carbon vapors. 
On re- 


tube, and the gas assumes nearly its original volume. I say nearly, for the 
volatile fluid itself has given off some vapor, but the difference is solely due 


to the vapor of the hydrocarbon fluid, and not to the sulphide of carbon 


remaining ; but that the vapors of the latter are entirely absorbed is proved 
by filling the bulb of this second tube, which is similar to the first, with the 
same gas, when you see that on adding the volatile fiuid from the waste | 


. > nm.: | 
shale gases and shaking as before both have the same volume. This vapor, 





however, as I have already indicated, would not be lost, bat would have this 


effect—that the illuminating power of the gas would be increased at a; 
| 


such a hydrocarbon fluid as would not, or only appreciably, volatilize | 


smaller cost than from any other source ; and were it desirable to employ 


into the gas, such a hydrocarbon can be easily obtained, and at a very low 
price. 

We see, then, that this fluid has the power of dissolving sulphide of car- 
bon vapors. 

I have here a strong solution of ammoniacal gas in water. 
over it a quantity of the fluid hydrocarbon and shake the two’ together. 
The water and fiuid, not being mixable with each other, separate at once in 
standing. 
through the filter paper to free it from any mechanically suspended matters. 

Now, you all know the affinity of water for ammonia, and yet you see that 
this hydrocarbon fluid has been able to deprive the water of a portion of its 
ammonia, notwithstanding its affinity for that substance ; for it alone gives 


Let us now see how it behaves with ammoniacal gas. 
I will pour 


I will now decant a portion of the hydrocarbon fluid, and pass it 


evidence of the presence of ammonia on this tumeric paper by changing 
it brown, and this red solution of litmus blue. I have a dilute 
solution of sulphuric acid, of such strength as is used for testing alkalies, 
I will add some of it to tne ammoniacal fluid. You will observe that it 
takes some considerable quantity of the acid solution to neutralize it and 
change the litmus again red. 

The quantity of the ammoniacal gas which this fluid can dissolve from 
such an aqueous solution of ammonia I have found to be about twice its own 


here also 


volume. 

We have, therefore, in this ammouiacal hydrocarbon fluid a substance 
which would both readily dissolve the sulphide of carbon in the gas, and 
also combine with it. 

With reference to the mode in which such a hydrocarbon solution of am- 
monia might be applied, I need scarcely make mention of them, as there 
are such a number of ways which will suggest themselves to yon—such as 
using one of the ord‘nary scrubbers through which to pass the solution, or 
the solution might be used in the ordinary wash-vessel, when such would 
be available ; but in practice I am of opinion that it would be best applied 
after the gas had undergone purification from carbonic acid, as the gas 
would combine with the ammonia to form the oxycarbonate, to the exclu- 
sion of the sulphide of carbon, The separation of the sulphocarbonate of 
ammonia fcund in the solution of hydrocarbon fluid can be readily effected 
by simply bringing it into contact with water, which would dissolve it out ; 
and, as the fluid is much lighter than water, it rises to the surface and can 
be easily decanted, to be again saturated with ammoniacal gas to be re- 
employed for further treating the gas. 

As you are aware, the affinity of simple hydrated alkalies for sulphide of 
carbon is not nearly so great as for the alkalies after being uniled with sul- 
phuretted hydrogen to form hydrosulphide of the alkalies. 
happens that this fluid also freely dissolves hydrosulphuric acid. 
here a portion of the tiuid saturated with that gas. You see that on com- 
mingling it with the salt of lead in this test tube the black sulphide of the 
metal is at once formed, and in great abundance. [I will now mingle the 
ammoniacal solution with the hydrosulphide solution, when there is at 
once a combination between the alkalies and the acid gases in solution. 


Now it so 
I have 


You observe that there is no evolution of gas, but that both gases, although 
combining to form a salt, remain in solution. Therefore we have here the 
hydrocarbon holding in solution hydrosulphide of ammonia, which acts more 
energetically upon the sulphide of carbon vapor present in coal gas. 

The hydrosulphide of the alkalies and alkaline earths is not soluble in 
this hydrocarbon fluid recovered from the gas, and therefore we cannot 
form a solution with lime or soda as we can do with the ammoniacal gas ; 
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not necessary that the fluid employed for bringing about a union betwer 


| gas and a solid, or between a solution of a chemical and a gas, be a solvent 


for both. Ina great majority of cases it is found more important that t| 
fluid be such as to dissolve the gas and reduce it to the liquid state, as 
this state it can readily combine with another liquid holding in solu. 
tion the chemical substance with which it is desired to combine the gas, 
or the solid substance being melted with the solvent of the gas, it act 


as the medium for reducing the gas into a liquid, and transferring it 


|to the solid with which it may enter into combination and assume the soli 


form. 

Now at present, as you know, hydrosulphate of lime is almost universally 
employed when the sulphur compounds are removed from the gas. It will 
be evident to you, therefore, that to wet the lime compound with the tiuid 


would have the effect of bringing about a rapid union between the sulphiu 


compounds and the lime salt, as the fluid would dissolve the sulphide o| 
carbon present in the gas in the gaseous or vaporous form, and bring- 


‘ing it into such close contact with the hydrosulphate of lime that the 


chemical affinity would come into action, and the sulphide would combine 

with the lime salt to form the carbosulphide of calcium. The wetting of 

the hydrosulphide of lime could be accomplished by spraying the fluid 

through the gas as it enters the purifier by a jet of compressed gas, or the 

fluid might be sprinkled over the hydrosulphide of lime by a pipe passing 

through the purifier cover. 

Should it be desired to employ the hydrosulphide of soda in place oi 

lime, then, that salt being soluble in water, it could be used as a watering 

solution combined or mingled with the hydrocarbon fiuid, and the whole 
pumped through an ordinary scrubber, when the hydrosulphide of soda 
got saturated with sulphide of carbon it could be separated from the fluid, 

and the sulphide of carbon recovered by adding a strong acid to the soda 
salt. 

But gas contaius many other substances having sulphur in their compo- 
sition besides sulphide of carbon, and which the hydrosulphide of the 
alkalies does not remove, but which this hydrocarbon removes readily. 
This fact has been observed long ago; for when a hydrocarbon fluid was 
employed for carburetting the gas used in the street lamps of London, it 
was obsered that however pure the fluid hydrocarbon might be from sul- 
phur compounds, when put into the lamp to be carburetted, there was 
always left a dark residue having a most abominable smell, and which, when 
distilled, gave evidence by lead paper that it contained sulphur in its con- 
stitution. And you have all seen the hydrocarbon fluid which collects in 
drip boxes and on the surface of the water in the tank, which, as you 
know, has a most offensive smell, and which contains sulphur in its consti- 
tution. 

Just as we at present employ water to absorb ammonia from our gas, so 
we might also employ this, or a similar hydrocarbon fluid, for the absorp- 
tion of those sulphur compounds which escape other modes of purification. 
So soon as the fluid approaches saturation with sulphur compounds, it 
would become necessary to treat them for their elimination either by frac- 
tionally distilling them and removing the portivn containing the sulphur 
compounds, or by simply distilling and treating the distillate with suit- 
able chemicals (acid and alkalies), or by distilling them and subjecting 
them to the vapor of water or hydrogen gas at such a temperature as would 
bring about their decomposition, which would, to all intents and purposes, 
be a modification of the second set of processes referred to in the early part 
of this paper, and which would be practicable from the small quantity of 
vapor requiring treatment compared with the gas from. which the sulphur 
compounds were derived. 

All the hydrocarbons, such as those distilled from wood, tar, crude or 
palm pith, bitumen, and coal tar, have the property of absorbing those sul- 
phur compounds ; but there are none of them possessing so many necessary 
characters as this fluid or analogous fluids derived from petroleum, First 
and primarily, these are lower in price—the present cost being 3}d. or 4d. 
per gallon; secondly, they are largely composed of paraffin and other 
hydrocarbons which are not themselves acted upon readily by such chem- 
icals as might be employed for the elimination of the sulphur compounds ; 
and thirdly, they can be had in large quantities. 

However, should this mode of purification be practically adopted, and any 
difficulty experienced in obtaining a supply of hydrocarbon fluid, the naph- 
thas distilled from the tar could be easily employed, thus affording another 
proof that in the crude gas itself we have present all the materials necessary 
for its complete purification. Thus we have the tar to remove sooty mat- 
ters, and when properly applied the water would remove every trace of 
ammonia, the ammonia all carbonic acid and sulphuretted hydrogen, and 
the naphthas the other sulphur compounds—thus providing a gas whicl 
would, so far as the noxious products of combustion are concerned, be 5 
unobjectionable as the electric light. 


Mr. Hislop (Paisley)—I have listened with the utmost pleasure to the 





but chemistry teaches us that although it is an advantage, in all cases it is 





paper we have heard read by Mr. Young, All the members of this 
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\ssociation, as well as myself, are, Iam sure, always satisfied when they | illuminating power of the gas, due to the variations in the amount of vapor 
see Mr, Young’s name on the programme, for we are sure that we shall have | of the fluid diffused through the gas. 


treat. ‘To-day we have not been disappointed in this respect. The sub-; As I have shown you to-day, however, this fluid can be employed not only 


et which he has so ably handled is one of great interest indeed—more so to | as a mere absorbent of the sulphur compounds from coal gas, Just as water 


i friends across the border than to us in Scotland, where we are not so | is employed for the removal of ammonia, but it can also be employed as the 
wich troubled with the bisulphide of carbou—but at the same time I think | medium of bringing the sulphur compounds and the chemicals having an 


s paper is a very valuable contribution to the seience of gas manufacture, | affinity for these compounds into such intimate contact as to cause them 
il 1 am sure we all feel very greatly indebted to him for it, No doubt the | to unite, which would prevent all possibility of revolatilization into the \y 
emmereial value of the agent by which the process of removing the bisul- | gas. tI 


hide of carbon is to be performed will vary at different times, and it will| Then, in regard to Mr. M’Gilchrist’s second question, will not the fluid 














a matter for those who are more immediately in it to consider whether it | not only remove sulphur compounds, but also lead to the condensation of th } | 
is not worth their while to go to the cost of this material with the object of | the hydrocarbons usually diffused through coal gas? Paradoxical though it i 
removing this much complained of impurity. I move a hearty vote of | may appear, there is no doubt that this fluid at first both absorps hydro- h 
thanks to Mr, Young for his paper, | carbon and sulphur compounds from the gas, but at the same time it gives ! 
Mr. M’Gilehrist—I would also thank Mr. Young for his excellent paper ;| up to the gas a portion of its own vapor, for the same cause which leads to 
it there is a question or two which I would like to ask before the subject | the absorption of the sulphur compounds, which are soluble in, but ditfer- 
is passed over, I do not see that Mr. Young has clearly brought out cer- | ent in structure from, the hydrocarbons contained in the liquid. 
tain points in reference to the use of this volatile hydrocarbon, For, seeing | At one of our Association meeting, I think at Musselburgh, I drew atten- 
that the hydrocarbon fluid and the bisulphide of carbon are volatile, would | tion to the fact that a spirit or hydrocarbon fluid of a certain specific gravity 
not they both volatilize and pass away with the gas together? And, again, | had this effect when brought into contact with illuminating gas—that at 
would not this hydrocarbon fluid have an affinity for the hydrocarbons that | low temperatures it lowered the illuminating power ; and that on the other 
| are in the coal gas, and take them down in the form of liquid along with the hand, at high temperatures, it increased the illuminating power. But in 
bisulphide of carbon, rather than to allow them to get away in a gaseous | reality, when first brought into contact with the gas, in both cases it ab- 
‘ state? ‘These are questions which I would like Mr, Young to answer, see- | sorbs hydrocarbon therefrom, only that at low temperature it absorbed 
: ing that on the oceasion of one of our meetings, some two or three years | more of the hydrocarbon vapors usually present in ccal gas than it gives up 
s ago, he showed by experiment that the heavy bydroearbons took down the | of its own vapors, thus causing a reduction of the illuminating power. At | 
light hydrocarbons, It seems to me that they wonld have the same effect | high temperatures, on the other hand, the reverse was the case, more vapor 
E here, Either Mr. Young was wrong when he spoke before, or he is wrong | of the fluid being volatilized than was absorbed. This, however, takes 
: now. The two statements seem to me to be contradictory. place only for a short time, for the pressure of the large quantity of hydro- 
. Mr, Aitken (Falkirk)—I have to say that this question of the purification carbons soon brings about a balance of the vapor tensions of the hydracar- 
)- of the bisulphide of carbon occupied my attention last year, and I made a} bons, both of those usually present in coal gas and of the fluid hydrocarbon 
0 great number of experiments, all tending in the same direction as Mr. employed ; but the sulphur compounds, being present only in infinitesimal 
. Young has shown to-day, but these were interrupted during the fall of last | quanties, this balance of affinities would not be brought about until the 
* year with sulphur in another quarter—(laughter)—and I have not been able | hydrocarbon fluid was nearly all volatilized, and it would therefore continue 
7 to get anything done to it since. I cannot say that my experiments were | absorb sulphur compounds long after it had ceased to have any effect on 
|- quite as successful as Mr, Young’s have been. One thing I was very clear the hydrocarbon present in the gas, and such hydrocarbons as would be 
- about, that lime did not take out the bisulphide to the extent that is sup- absorbed from the gas would be all rediffused through it, after the sulphur 
n posed by our friends on the other side of the border. Indeed, if it does so compounds had been separated either by distillation or by chemical treat- 
” it is only to a very limited extent. One of the points that I really wanted to | ment, or they could be otherwise utilized as solvents for other purposes. 
in work out further in the same direction was not to bring in anything from an When at some of our other meetings I referred to the removal of the hydro- 
nl outside oilworks to accomplish the purification, but to manage to do all the carbon compounds from coal gas, and the consequent reduction of the 
7 work inside—to make the means of purification on the premises. It was at | Hluminating power, I showed that the heavy or dead oils are the hydrocar- er 
this point that 1 was interrupted. bon fluids possessing this power in the highest degree, and that the tars or i) 3 
0 Mr, Young—Mr. M’Gilchrist has asked two questions. First. he says, ene senna alte, enetoomnelian ome apn Gena ser pareneeneniccben 
p- seeing that both the hydrocarbon fluid and the bisulphide of carbon are Senting a. etgagsaaees ne web car ies bicep? ee. 
n. volatile, and that the sulphide of carbon present in coal gas is in the vapor- tunity being afforded for the volitilization back rape we geet Ce en | 
it ous or gaseous state, would the volatile hydrocarbon remove it? And if it hydrocarbons. in shart, 1 showed tet o eraiapis nareeemee vctnneadinon 
C- were absorbed or removed by the fluid, would it not have a tendency to re- diffused ‘as vapor through e gas whem Geongit into contact with # ; but that 
“a volatilize into the gas along with the hydrocarbon fluid ? when a denser or less volatile fluid was employed, the hydrocarbons were 
t- I do not think so—at least, not if proper precautions are taken in the or angered removed from the gas. . 
ae te . ; : i ‘ Then, in reference to the remarks made by Mr. Aitken anent the action ! 
1g application of the fluid, and the danger referred to could only occur when : . e 1: *. , 
ld the fluid was employed as a simple absorbent, and without the simultaneous teeta hoataoane tage ect a sac apeal Sth -souelien "3 on" 
‘ey rf ? . *| doubt whatever about the chemical fact that on bringing the vapors of sul- 
B, applieation of chemicals. ‘ial ss : , y= 1® 
rt AEs Han i phide of carbon into contact with hydrosulphide of lime, a union takes 
of , or ms ee sont ae i ; ge a ov ‘ a sie oe OR eee Swans, the | place ; but perhaps the lime employed by Mr. Aitken in his experiments had 
a apor oe : very prey 1 — , ~ Aescon prert: so a ~— at a temperature | heen wet, which, as Dr. Odling in the quotation I have read to-day shows, 
of 40° or 50° below zero, and yet we can remove every trace of that com-| retards or prevents the union of the sulphide of carbon with the lime com- 
= me a eng judicious application of water, and the volatile pound. But if the hydrosulphide of lime had been wetted with this fluid 
me _e oling at 212° Baht, instead of with water, he would have found that the sulphide of carbon / 
ry Of course, we know that in order to free our gas from ammonia, care | would have been removed and combined with the lime salt, to form the sul- 
a ust be taken as to the manner in which the water is applied—that is, that | phocarbonate of lime. 1 
‘ it be employed in a succession of scrubbers, or in one very tall one, the In the Clippens works we remove nearly all the illuminating power from 1 
a pure water being made to act upon the nearly pure gas in the last or upper | our waste shale gases by dissolving out the vapor with heavy oil, in the j 
a portion of the scrubber, and the partially fouled water employed to remove | manner which I have had the pleasure of describing to you at our previous 
rh the ammonia from the gas as it enters the scrubbers, No-doubt were we to| meeting. We, however, require a portion of the gas for illuminating the ' 
rr? bring the fouled water as it leaves the scrubbers into contact with the pure | works and for use in the laboratory, and in order to fit it for such purposes 
- gas as it leaves the same, the ammonia would revolatilize into and again | it is necessary that the sulphur compounds be rem ved from it by the ordi- 
i contaminate the gms; oF if the water employed to absorb the ammonia | nary process of purification, and that illuminating power be conferred upon 
er —— allowed to rise in vomiperarare, at would either not so perfectly remove | it by diffusing through it a portion of the vapors of the hydrocarbons pre- 
ry the ammonia, or the ammonia which it had previously absorbed would be | viously removed by the heavy oil. 4 
fe revolatilized, A very convenient means of carburetting the gas was found to be by 
a In a similar way it would be necessary, in applying this hydrocarbon | pouring through the plug of the purifier a portion of this fluid upon the } 
-" fluid for the removal of the sulphur compounds, to employ it in such a man-| purifying material. Upon removing this purifying material after having 
ch her as to bring the pure fluid into contact with the nearly pure gas, and the | been thus treated with the fluid, we found that it contained many othe) 
as partially fouled fluid into contact with the crude gas ; and it would be fur- | sulphur compounds thau sulphuretted hydrogen, possessing a most abomin- 
ther necessary, as far as possible, to guard against sudden changes of tem- | able smell—so much so, indeed, that the men would rather come in contact 
he perature, for this would not only cause difference in the rate of absorption | with anything in the works than the purifying material when containi-¥6 


ol the sulphur compounds, but wonld also bring about differences in the | the abominable-smelling sulphur compounds, Some years ago the pon 
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suggested itself to me of increasing the efficiency of the ammonia refrigerat- 
ing mathine by employing the ammoniacal gas after leaving the expander 
in the refrigerating chamber, and on its passage to be absorbed by water, 
in order to bring about a further amount of cold by passing through a 
vessel filled with a very volatile portion of this tiuid. By this means I 
expected that the fluid would be diffused through the ammoniacal gas, and 
that when that gas was condensed by absorption with water, the volatile 
fluid would also be condensed, or that, in other words, the tension of both 
would be simultaneously reduced, and so bring about their liquefication. I 
was supprised, however, to find that, instead of cold being at first produced 
in the passage of the ammonia through the liquid, there was evolved a con- 


siderable amount of sensible heat, this being due to the absorption of the | 
ammoniacal gas by the hydrocarbon fluid ; and thus I observed that this | 


fluid had the power of dissolving ammoniacal gas, 


Last year, when Mr. Aitken was experimenting upon the removal of sul- | 


phide of carbon by means of the tars, he and I had frequent conversations 
on the subject ; and I believe that those conveisations, along with the other 
suggestions which I have just enumerated, together with the reading of Dr. 
Odling’s lecture and the difficulty of finding a market for this product, led 
me to give the matter closer attention ; and although, of course, the process 
has not yet had any practical application, I have thought it advisable to 
bring the subject before you, for I am of opinion that it is most desirable 
that all such matters should be brought under the consideration of such 
associations as this as early as possible, for thereby many minds are brought 
to bear upon it, and, if there is anything in it, it makes much more speedy 
progress to perfection than would be possible when confined to one mind, 
and thus lead to the ultimate good of every one. 

A hearty vote of thanks was accorded to Mr. Young for his valuable 
paper. 





{From London * Journal cf Gas Lighting.”’} 


The Proposed Substitute for Candles in Testings for Illuminating 
Power. 





‘*Mr. A. Vernon Harcourt has written to the Board of Trade a letter 
which has the appearance of being a private communication, but which has 
been made a public document by being printed and circulated by the Board. 
We scarcely understand the position of his colleagues in regard to this mat- 
ter. There are three Referees, whose salaries are paid by the gas compa- 
vies ; two of these gentlemen, the Acts of Parliament say, shall form a quo- 
rum, and concur in any recommendation and instruction. In the document 
above referred to, however, which we are bound to regard as of some im- 
portance, the names of Mr. Harcourt’s colleagues do not appear. We are 
obliged, then, to regard it as a private communication. Mr. Harcourt is 
very much dissatisfied with the candle test, and therefore is anxious to sub- 
stitute another which he considers more reliable and trustworthy. ‘‘I de- 
sire,” he says, ‘‘ to obtain the sanction of the Board of Trade to the intro- 
duction at the testing-places”’ established for testing gas supplied by the 
Metropolitan gas companies ‘‘of a more trustworthy standard.” We may 
stop here for a moment to express a strong opinion that the Board of Trade 
have no power to change the standard of comparison. The Acts of Parlia- 
ment say that the gas supplied shall have an illuminating power of sixteen 
candles. The Referees have the power to prescribe the apparatus to be 
used in ascertaining the illuminating value, and at that point their obliga- 
tion ends. Candles are the universal standard, which can only be changed 
by some general enactment. We are far from saying that the use of can- 
dles gives entirely satisfactory results ; but as no approach to scientific pre- 
cision is possible, even with Mr. Harcourt’s pentane test, we may be excus- 
ed for expressing our adhesion to the old standard. And on this pomt we 
may call Mr. Harcourt himself to witness. He admits that taking the mean 
of three testings during the day tends to neutralize the variations of the 
candles ; and, further, he says that, according to his experience, ‘it does 
not often happen that any one of a set of three testings varies by more than 
half a candle from the mean of the three. This is the case even if a differ- 
ent pair of candles is used for each testing, when the candles are from the 


same packet, and the mode of operating is kept rigorously uniform.” Fur- | 


ther than this, he admits, ‘‘ that when candle testings are made with great 
uniformity, fairly concordant results may be obtained.” Beyond this, in an 
appendix, he shows that when tests are made alternately with pentane and 
candles, the variations in the latter are really but small. 

It may be asked, can we be more certain of the invariability of the pen- 
tane test, any more than that of candles ? 
a difficult matter to answer this question. 
Harcourt himself, is a body of definite composition and great volatility ; but 
who is to guarantee that all poured into the holder is volatilized and diffused 
through the bulk of air contained therein? We admit that the presumption 
is, of course, in favor of the perfect diffusion of the whole of the pentane 
vapor in the air. Still, we do not see how this is to be guaranteed ; and 
when a second portion of pentane is poured into the holder, we deem it pos- 


Pentane, as prepared by Mr. 


We may take it that it would be | 


al 
Sept. 2, 1870. 
| sible that it may meet with some residual unvolatilized pentane, and so t 
light of the flame may be a little enhanced. We do not put this as an oj 
jection to the pentane test; all we would say is, that the objections w) 

| appertain to candles will apply with equal force to the hydrocarbon tes; 
| which is really a candle test in disguise. Doubtless, as stated by Mr. Ha 
court, the testing of gas by candles is affected by causes, the influence ¢; 
which the actual application of the method of average does not tend to elj 
Different operators, we know, have different modes of proceedin, 
others tr; 


| inate, 
| Some, as Mr. Harcourt says, turn down the tips of the candles ; 
the wicks. In this latter case, we hope they leave them burning for so 
eonsiderable time before the y begin te sting, otherwise great difference 

Uniformity of usage with candles cannot be too rigid 


and if that be followed, as Mr. Harcourt says 


sure to be obs« rved, 
enforced on gas testers; 
| ‘fairly concordant ” results may be obtained. 

[t only remains to be noticed that the writer of this letter does not ask 
| have the system adopted on his own responsibility. He wishes to hay 
examined into and reported upon by a body of experienced gas examiners 
who will inform the Board of Trade of the results of their examination ai 
inquiry. Such a Committee, we believe, has been appointed, and we shia 
presently know the results they have arrived at. 

The following is the letter by Mr. A. G. Vernon Harcourt, one of the 
Metropolitan Gas Referees, to the Assistant Secretary of the Board oj 
Trade— 

Sir :—I desire to call the attention of the Board of Trade to the untrust- 
worthiness of the standard which is at present in use for estimating the illu 
minating power of coal gas, 

I desire to obtain the sanction of the Board of Trade to the introduction 
at the testing places established for testing gas supplied by the Gaslight and 
Coke Company, the South Metropolitan Gas Company, and the Commercia 
Gas Company, of a more trustworthy standard, 

Under the Acts of the above-named companies, the Gas Referees ar 
charged with the duty of prescribing the materials and apparatus to be used 
within the testing-places for testing the iluminating power of gas. Soon 
after my appointment, in 1872, as one of the Gas Referees, in the course of 
experiments upon the effect of heating gas, with a view to its purification 
from sulphur, the inaccuracy of the usual photometric process was brought 
under my notice, In 1874 I began a series of experiments with the aim of 
devising a more trustworthy process, which I have continued with occasion- 
al intermission till the present time. 

In the course of my experiments I have had occasion to make a larg 
number of testings with candles of the kind ordinarily employed, and also 
with candles differing in diameter and in the structure or preparation of 
their wick, but coming within the definition of ‘‘ sperm candles of six to the 
pound, consuming 120 grains of sperm per hour,” 

For some account of the results of these experiments, I may be permitted 
to refer to a paper **On a New Unit cf Light,” read before the Chemical 
and Physical Sections of the British Association, at its meeting in Plymouth: 
in 1877, a copy of which accompanies this letter. 

The existing system of photometry attempts to neutralize the variations 
in the amount of light emitted by standard candles by using two candles 
simultaneously, and by extending each testing over a period of ten minutes. 
The further provision that three testings shall be made daily, and that the 
mean result of tle three shall be taken to represent the illuminating power 
for the day, though intended to provide for fluctuations in the quality of the 
gas supplied at different hours, really serves also to neutralize the variations 
of the standard candles. 

This method of obtaining a fairly accurate result by-taking the mean of 1 
number of experimental results varying considerably one from another is 
rightly used, and leads to correct conclusions, when the experimental errors 
are likely to be evenly distributed, and when the whole series of observations 
is not liable to be affected by a common cause. 

Thus, if a single candle were employed to yield a standard light, and if 
the correspondence between its light and that of a gas-flame were observed 
|during one or two minutes, the variations in the results obtained by th 
| same operator using the same candle in the same photometer would be very 





|great. In the actual mode of working, the variations are not very great. 
| According to my experience, it does not often happen that any one of a set 
| of three testings varies by more than half a candle from the mean of the 
'three. This is the case, even if a different pair of candles is used for each 
| testing, when the candles are from the same packet, and the mode of opera- 
ting is kept rigorously uniform. 

In Appendix I., I have put together the results of a large number of can- 
dle-testings made in my laboratory with the view of obtaining a receipt for 
preparing a gas from hydrogen and pentane, which should have, when cob- 
sumed by a standard burner, exactly the illuminating power of 16 candles.’ 


* Important as are the appendices which accompany this letter, space ‘will not 
| admit of their being given in the Journal; they occupy 19 pages of printed fools- 
cap, and consist largely of tabular matter. 
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Such a gas might be used as a photometric standard in the manner which ] 
described and showed in a lecture before the Society of Arts on the 31st of | 
March, 1876. 

Three testings were made of each samp!) ot gas, stored in a small CAas- 


| 
} 


holder, in quick succession, one after the othe r, So that the light yiven by 


f 
3 


between the three results is due 


| 
ere 
the gas did not vary, and the variation 
solely to errors of observation, which are inconsiderable, and to differences 
in the illumirating power of three different pairs of candles treated similarly 


} 


in every respect, The numbers have been corrected, as usual, on the as- 


sumption that the light given by similar sperm candles varies directly with | 
the weight of spermaceti consumed ; and whi the consumption of gas was | 
in any degree greater or less than 5 cubic feet an hour, a proportional cor- 
rection has been introduced. 

The conclusion which may be drawn from this large number of observa- 
tions is, I think, that when candle testings are made with great uniformity, 
fairly coneordant results mivy be obtained, It is, no doubt, owing to the 
fact that coneordance is attainable under these conditions that an amount 
of confidence is bestowed upon candle testings to which they are not really 
entitled. In fact, the greater pains an operator takes to obtain concordant 
results by working in a perfectly systematic and uniform manner, the less 
significant and trustworthy do his mean results become. 

The result of testing by candles of any sample of gas depends upon many 
conditions beyond those named in the Companies Acts of Parliament and in 
the notification of the Gas Referees, and is effected by causes the influence 
of which the actual application of the method of averages does not tend to 
eliminate, 

I will here paint out a few of these, in addition to those mentioned in the 
accompanying paper. 

1. Since the prescription of the Gas Referees of the apparatus to be used 
in the Metropolitan testing places, which included a balance external to the 
photometer for weighing the candles used in testing, a new form of balance 
has been substituted by Mr. Keates, chemist to the Metropolitan Board of 
Works, by which the candles are weighed in situ within the photometer. 
The plan of weighing the candles in situ, or of observing, without moving 
or extinguishing the candles, the time required for the consumption of 
10 grains of spermaceti, is both less troublesome and more accurate. Its 
introduction is therefore a boon to the Gas Examiners; but I believe that 
it is also a boon to the Gas Companies, since it is practically in.possible to 
transfer a pair of lighted candles from a balance to the photometer with- 
out filling the cups of the candles with melted grease, and thus increasing 
the light of the candles, probably by diminishing temporarily the length of 
wick within the fame. 

2. Some operators make a point of trimming the wicks of their candles ; 
others of leaving them alone. Ihave known a difference of 2 candles to 
be made in the illuminating power attributed to a sample of gas, by simply 
bending down slightly the wicks of the candles between a first and second 
testing. 
wick. 


A similar difference may be produced by cutting off the tip of the 


3. The greater or less movement of the air around the candles in an open 
photometer, and the greater or less movement of the candles to and fro in 
a box photometer, according to the habits of the operator, affect considerably 
the results of a testing, or set of testings. Perfect stillness is unfavorable 
to the development of the hght of a candle, and this, I believe, is one reason 
why open photometers sometimes give results less favorable to the gas than 
box photometers. 

4, The mode in which a candle has been extinguished, and the time 

during which it is allowed to burn before a testing is made, are also points 
of some importance, as to which the practice of different operators is dif- 
ferent. 
5. The age of the candles is said to make a difference in their burning. 
Mr. Heiseh, who has had much experience in photometry, has told me that 
he finds it best to buy candles and keep them for some time before using 
them. 

6. Candles with 18 threads in each strand of the wick generally burn less 
than 120 grains of spermaceti an hour, and candles with 21 threads generally 
burn more. After correcting for the excess or defect of consumption, the 
results obtained with the former candles are about half a candle less favor- 
able to the gas than those obtained with the latter. 

7. The candles which I have been accustomed to use, and I believe also 
those sent by Mr. Keates to the testing places, are made by Mr. Miller, of 
Dorset Wharf, Westminster. According to some recent experimeets, a sum- 


; standard tlame may be made as when candles are used. But I find it 


the result of producing a material difference in the illuminating power at- 
tributed to two precisely similar samples of gas. 

L submit, therefore, that the standard now in use is not sufficiently definite 
and uniform to be maintained as a standard ; and that it is desirable, if pos- 


| sible, to substitute for it a standard more definable in its nature, and less 


liable to be affected by the manner in which it is used. 

In the paper ‘‘On a New Unit of Light,” to which I have referred, a de- 
scription is given of the standard which I propose as a substitute for the 
sperm candle. | 


A more extended comparison of the illuminating power of 
this standard tame with that of various sperm candles has led me to make 

slight alteration in the height of the flame, and in the proportion of pentane 
used in preparing the standard gas, The height of the flame burning from 
a i-inch aperture, which is most nearly equal to an ave rage sperm candle 
Hame, is 2} inches. The volume of liquid pentane which is to be poured in 
to three cubie feet of normal air is nine cubic inches, measured at 60° Fal 


The photometric comparison of the sample of gas to be tested with this 
more 
convenient, and equally exact, to keep the dise at rest in the position eor- 
responding to the normal illuminating power of the gas (e. g., for 16 candle 
gas, four times as far from the gas as from the standard), and the standard 
flame also at rest. The observation is made by regulating the consumption 
of gas till the dise is equally illuminated on both sides, and then aseertain- 
ing by reading the meter once or twice, at intervals of oné or two minutes, 
what the rate of consumption is, 

In the system of gas-testing used in Paris, the return made is not of the 
illuminating power of the gas when burning at a particular rate, but of the 
volume of gas required to maintain a certain amount of light for a certain 
time. 

[venture to think that this system is more exact and more reasonable 
than the system in use this country. 

It is more exact because the same burner may be used with equal advan- 
tage to produce the light of (e. g.) 16 candles from different samples of gas 
burning at very different rates ; but the same burner cannot be used with 
equal advantage to consume at a fixed rate of (e. g.) Seubie feet per hour 
samples of gas varying to anything like the same extent in their illuminating 
power, 

It is also, I venture to think, more reasonable because the difference to 
the consumer of being supplied with a richer or poorer gas is measured, not 
by the illuminating power of the gas, but by the volume of gas which he re- 
quires to burn in order to obtain a fixed amount of light. For example, if 
on any evening the consumers in a London district were supplied with 14- 
candle gas instead of 16-candle gas, their houses would not be less well 
lighted than at other times, but they would use and would have to pay for 
about 10 per cent. more gas. 

Considering, however, the difficulty of changing a custom and nomencla- 
ture established in popular usage and in Acts of Parliavaent, probably the 
change of system could only be effected indirectly ; and the alseration I have 
suggested in the photometric process would indirectly effect this change, if 


in the caleulation of tie result it is assumed that the il 


ununating power of 
the gas burnt so as to yield a fixed amount of light varies inversely with the 
rate of consumption. 

[t is the case that this inverse relation exists with the standard burner for 
samples of gas varying from rather below 16 candles up to 17 candles illu- 
minating power ; and nearly all the gas tested at the Me tropolitan testing 
places falls within these limits. Thus, for the orninary range of the testings 
of illuminating power made upon the gas supplied to the Metropolis, it is 
immaterial which system is employed, If the gas supplied falls considera- 
bly below the standard quality, the deficiency appears to be greater when 
the gas is consumed at a fixed rate and the light which it yields is determined 
than when the observation is of the rate of consumption requisite to yield a 
fixed amount of light. The cause of this is partly general, that comparing 
larger gas flames with smaller, the gain in illuminating power with the larger 
Hame is more than in proportion to the increased consumption ; in part it 
depends upon the particular burner employed, which is constructed for pro- 
ducing a flame giving a light of from 16 to 17 candles, 

How rapidly with this burner the yield of light diminishes when the con- 
sumption is reduced, may be shown by making a great reduction, such as 
from 5 cubic feet per hour to 4 cubic feet. In this case the light is reduced 
from that of 16 to that of little more than 8 candles, 

The numbers representing the illuminating power of gas estimated in the 


manner here proposed would truly represent the advantage to the consumer 





marry of which is given in Appendix IV., in which the same sample of gas 
has been tested both by Miller’s candles and by those of another maker 
named Brecknell, the candles of the former maker give for the same con- 
sumption of spermaceti six or seven per cent. more light than those of the 
latter, 


The above list might be extended by the enumeration of other details in 


which the practice of one Gas Examiner may differ from that of another with | minating power.” 


of the sample of gas supplied to him, as far, at least, as it is possible to infer 


| from any testing with one burner chosen as a standard, with the effect of a 


the gas from 16-candle to 15-candle would represent an increase in the 
| charge made to the consumer of 1-15th, or 63 per cent. For the quality of 
| the gas thus estimated, ‘‘illuminative value,” is a better term than ‘‘illu- 


change in the quality of gas is with other burners. A fall in the quality of 
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Before a change could be made in regard to the existing standard of pho- 
tometry, it is necessary not only that a more trustworthy standard should 
have been devised, but also that the relation between the old and the new 
standard should have been ascertained as detinitely as possible. 

rn 


he more fluctuating and uncertain the existing standard is, the greater is 


the difficulty of ascertaining exactly this relation. 


In Appendix IT, I give a summary of experiments made in Oxford with 
the view of fixing the exact composition of the mixture of pentane and air, 


and the exact height of the flame produced by the burning of the mixture, 
which should be the representative of a standard candle flame, and also 


‘ 


should furnish a convenient rate of consumption, such as half a cubie foot 


pe r] 
In Appendix III. I give a summary of a small number of similar experi- 
1 


‘ 


1Our, 
ments made with a different form of photometer. 

Appendix V. contains the results of a series of experiments, still in pro- | 
gress, made with a third photometer by Mr. Frank Livesey, at the works of | 
the South Metropolitan Gas Company. 

As I cannot expect, and do not wish, that the Board of Trade should 
sanction so considerable an innovation as the substitution of a new for an | 
existing standard on the evidence supplied by one person, I venture to ask | 
that an independent inquiry into the relative merits of the existing standard 
and of that which I have proposed may be instituted. 

If the Board of Trade should be willing to appoint two or three scientific | 


an 
anh 


men to inquire and to report to them on this subject, I will gladly assist the 


inquiry in any way that is open to me. 
A. 


(Signed) VERNON Harcourt. 





[From the “Coal Trade Journal.”’} 


Gas and Gas Making. 





By L. P. Gratacap, Pu. B. 





The average housholder, partly from tradition, partly by inherited preju- | 


dice, through personal grievances and misunderstandings, regards the gas 
company who supplies his dinner table, his parlors, and his bedrooms with 


light, as an exorbitant monopoly, commissioned to impose upon its consum- 
ers, and to be resisted in any way, as invention or shrewdness dictates, Gas is 
somehow classed with sunlight and air—a universal element, upon the use 
of which no restraints should be laid, and which belongs quite naturally to 
any one who can or cares to use it. When the announcement of Edison’s 
discovery of a cheap and brilliant substitute was made, a perceptible thrill | 
of exultation went through the community, Surely Edison has much to| 


answer for if he wittingly deceived his adiniring audience, and, after prom- 


ising them emancipation from an unnatural yoke, and luring them into a 
distempered glee, now permits them to return to an odious bondage and a 


discarded nuisance, 

™ Much, perhaps, of this ill-natured criticism of gas companies arises from 
an insufticient sense of the privileges gas bestows, its delightful assistance 
aud protective influence ; from ignorance of the amount of skill and inven- 
of the 
experiment. 


tion that has been shown in the history of its improvement, and 
advanced state its manufacture has reached through persistent 
making that 


we offer a general sketch of this industry, but rather to temper with a little 


It is not to satisfy any profound craving after knowledge in gas 


reasonable information a surprising indifference as to what gas is or how it 
is made, 
THE MATERIAL. 
Not the least interesting topic connected with this subject is the material 
which yields the gas, and which, in whaterer relation it is discussed, chemi- 


cal, geological, or botanical, is one of the most remarkable objects offered | 


to human study. It is coal. 
which fill the bins of our coal yards, represent the pivotal bearings of a 


In other words, the heat that keeps winter from our door, 


Those black, sightless heaps ot grimy stone 


nation’s wealth. 
the motion that carries us over hill and dale, the agency by which our ores 
are made to yield the sinews of commerce, and the cheerful flame that re- 
news day in the night, all proceed from coal. 
hension of her statesmen that in 300 or 400 years England’s supply of coa 
will become exhausted, and with its decline her naval and industrial suprem- 


The half-expressed appre- 


acy disappear, strikingly illustrates the pre-eminent role King Coal may yet 
play in history. America views her own immense coal beds with compla- 
cency, and sees in them a sort of fore-installment of means ample enough to 
develop her enormous mineral resources and assist in the continuous growth 
of that of other peoples. The coal-bearing area of the United States, 


1S 


compared with the available areas of other countries, is shown in the follow- | 


ing table, quoted from Le Conte: 
United States, 
British America. 
Great Britain 
Spain 


120,000 square miles, 
18,000 


a6 


12,000 ssa 


4,000 


‘é 


Y 
Sept. 
2,000 square miles, 


1,800 
518 


France 
‘ “ 
( rermany 


“e 


Sr are See ee er 


related the industry of coal mining is to the growth aud 
nation, and how the tables of its production are in a way 


But how directly 
development of the 


criteria of the country’s condition, is seen from the adjoined valuable stat; 


ment: 


Percentage 
Increase, 


Yield in 1875, 
Million tops, 


Yield in 18) 
Million tons. 


r 
es 


Countries, 


United States. 5 50 900 
Great Britain and Treland 66 133 100 
Germany 8 50 1652 
France 7.5 17 126 
Belgium 8 15 88 
Austria : 2.5 12 380 
SEDI E Nios Sia Ong de CREE UE Oe 5 1.5 200 
Australia 25 1.5 500 
Spain .25 75 200 


This increase of 900 per cent. has been largely due to rapid and abnormal 
increase in population, to change from wood fires to coal fires (a caus 
which has similarly operated in Germany and Austria), and to an enlarged 
consumption of fuel in living, manufactures, and railroads, 

What is coal? Thanks to a long series of minute investigations, we are 


able to answer this inquiry with considerable ¢ 


onfigeuve, It was plants 


| that contributed their parts, whether branches, leaves, twigs, bark, spores, 


or roots, to form extended layers of vegetable matter, which, collected after 
many seasons of decay and growth over immense flats, barely emerged from 


| the waters of adjacent seas, or in swampy basins, built up seams of woody 
| fibre that, through subsequent alteration, made our coal veins, Mr. Wunsch, 


of the Glasgow Geological Society, says that, from personal observation on 
the Isle of Arran, three or four inches of coal represents twenty generations 
of trees, and that in one foot of coal is condensed the vegetable debris of 18 
centuries. 

Four genera of plants were prominent among—indeed, almost solely com- 
the vegetable life of that time, enjoying a wonderful vitality and 
igor, contrasting strangely with the meager subsistence of their modern 


px sed 
V 

relatives. These plants were ferns, equisetz or horse tails, sigillaria, and 
lepidodendra. 
our rock gardens, and others, whose size resembled the tree-like proportions 
of the tropical species, mingled together in the woods, Great of 
their fallen sprays and delicate leaflets are preserved on the floors and roofs 
of the coal seams, and impressions left over slabs of stone, formerly a plastic 


The ferns, like the low-waving forms whose fronds adorn 


numbers 


mud, which faithfully stereotyped every detail, acquaint us with the species 
that then flourished. 
But much above these in importance, and more remarkable in appear- 
|anee, were the lycopods, the lepidodendra, and the sigillaria, These plants 
were closely related to each other, and were identical in functions and gen- 


} 


| eral type of organization. The sigillaria, or seal tree, has contributed in 
| large part its bark, branches, and especially its cellular core, which formed 
a pithy axis throughout its trunk and superior divisions, to the formation 
of the Nova Scotia coal, as revealed by the microscope to Dr. Dawson. He 
says, ‘‘ These trees present tall, pillar-like trunks, often ribbed vertically 
with raised bands, and marked with rows of scars left by the fallen leaves. 


They are sometimes branchless, or divide at top into a few thick limbs, coy- 
ered with long, rigid-like foliage.”’ 

The lepidodendra were larger, more striking, and more attractive plants. 
Their branches were more numerous, forked, and with slender leaves wound 
around them in continuous spirals, ‘Lhese at first clothed the trunk and 
limbs, but as the tree expanded and rose they shriveled from the older 


| 


parts, leaving lozenge-shaped scars in a quincunx order, whose fourm has 
offered an artificial and useless indication of specific differences. Many 
species made according to this mistaken criterion are really parts of the 
same species, being frequently but outer or inner bark. 

These trees, multiplying their awns by their peculiar style of division 
| (dichotomy), waved a shower of their leaves and flexible branches through 
| the air of the carboniferous day, rapidly absorbing the carbonic acid about 
them, which, decomposed by the sun, fed their increase. Noticeable among 
these leaves were the lepidostroba— cone-like bodies enveloped in imbriceted 
sheathing scale—which contained the spores or seeds for new plants. 
When ripe their dispersion took place much as the winged seed of our 
pines filter out from the cones and shower in clouds upon the ground. 
These minute sacs of the lepidodendron, though only 1-20th of an inch in 
diameter, actually constituted the bulk of large deposits which, carbonized, 
Modern instances are not wanting 


| 





now form some of the best English coal. 
affording some corroboration of this remorkable assertion. 

In Invernesshire a shower of fir pollen occurred which hid the ground 
about for miles, and in places was half an inch thick. 
‘ traveling with the wind, have hidden portions of the sky to observers in 


Immense palls, 
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Virginia and North Carolina, which proved after investigation to be clouda| 
of pine seeds, A more interesting parallel is found in the tasmannite of | 
Australia, This is a shale, six to seven feet thick and miles in extent, | 
highly resinous and burning readily. The microscope shows the presence 
of numerous spores, sacs, and their accumulation in these shists has ren- 
dered the beds bituminous and combustible. 


The last important member of this carboniferous flora was the calamities 
or equisetee. These were rush-like canes, growing very high, bearing 
whorls of leaves at regular intervals, and tapering to a narrow and acute 
summit, tufted with crowded clusters of small leaves. They are related to 
the scouring rush, whose siilicious stipes makes a cheap sapolio for the 
rural housewife. They grew in hedges along the margins of low levels, | 
and arrested the invasion of drift and saud over the interior country where 
the sigillarias and lepidodendra were storing up in comparative purity the 
fuel of the future, These plants collectively have furnished a great part of 
the material for our coal, their contributions far preponderating over the 
slight additions furnished by pines and cycads, 


Their luxuriant vegetation was grouped in swampy and extended basins, 


low throughs, and estuarine flats, scarcely elevated above or insecurely sep- j 


arated from the sea, and subject to occasional incursions of the latter, which 
hid, at each successive overtlow, the new accumulations, and sealed them 
up in recurrent strata. They heaped up mouldering and rotting trunks, 
leaves, branches, and spores, which afterward were compressed by a weight 
of sand and mud, consolidated by heat, and metamorphosed by the alembic 
power of chemical forces, Thus was prepared, from the sodden, rank, and 
fermenting layers the hard and soft coals which fill our coal senttles, blaze 
on our hearths, and feed, by tons, the fury of our furnaces, 

Along with these towering club moses, and, probably, composing 2 
ground tier from which they rose, enormous stretches and mitres of peat 
bog were engaged, century by century, in preparing deposits of vegetable 
fiber many hundred feet deep. Lesquereux says, ‘‘In ancient peat bogs, 
the peat, especially nevr the bottom, becomes black, compact, intermixed 
with layers of crystalline, though still soft, coaly matter, which only wants 
hardness to be comparable to true coal, or even undistinguished from a 
The essential importance of peat in coal making may be judged from its 
present utility in supplying a primitive fuel and its local extent. It is used 
asa substitute for coal in Ireland, Germany, Switzerland. America, and 
Sweden, and in Indiana covers one area three miles wide, sixty miles long, 
and varies from five feet to fifty feet in thickness, 

It does not seem necessary to presuppose an atmosphere essentially di- 
verse from our own, though it was once thought that carbonic acid, the 
food of plants, should have far exceeded its present proportions in the car- 
boniferous age, to provide for the enormous appropriation of it by the rank 
vegetation. Yet, although there are but three to four parts of caubonic acid 
at present in 10,000 parts of air, there still rest over each square mile of the 
earth’s surface 1,300,000 tons of this gas, containing 371,475 tons of carbon, 
and but the slightest increment would raise these figures ast mishingly. 
Surely here is reason enough to warrant our rejecting the prevalent concep- 
tion of the necessity of a noxious atmosphere, crowded with this irrespirable 
gas, in the days of the coal measures. Moisture, however, abounded, the 
air was heavy with humidity, frequent and long rains watered the luxurious 
forests, and hot fogs enveloped at times the highest trees. The climate was 
equable, and since we do not find in the remains of exogenous trees any 
rings of growth, it is concluded that growth was continuous, and not annually 
interrupted by cold winters, ; 

The thickness of the coal seams varies from thin films to strata forty feet 
in thickness, though, in most instances, impure beds lessen the workable 
veins of coal by many feet. These coal beds extended over wide areas, em- 
bracing thousands of square miles, they vary throughout their extent in 
thickness—the same seam thinning out almost entirely and thickening again 
to its greatest depth—illustrating the varying surface of the land, its de- 
pressions, its margins and drier parts. and the contrasted luxuriance and 
poverty of the vegetattion. 

The formation of coal from woody tissue can be chemically expressed 
with sufficient clearness to allow us at least to apprehend the stages of the 
process and the nature of the bodies whose disappearance from the original 
fibre leaves the carbonaceous residue known as coal, Wood is composed in 
its ultimate analysis of carbon, hydrogen, oxygen, nitrogen, sulphur, and 
other mineral constituents taken up by the plant from the soil. These ele- 
ments are grouped in a form obscurely, if at all, understood, and the multi- 
plex reorganization of these compounds in decomposition and slow burning 
up. which that implies, results in eliminating certain products of hydrogen, 
oxygen, and carbon, whose aggregate effect is to increase the carbon in the 
parts remaining. The abstraction of carbon, hydrogen, and oxygen takes 
place under the form of water, carbonic acid, carbonic oxide, marsh gas, 
rich oils, which are for the most part collections of a vast variety of bodies 


transition, the lh, of ry wood to coal embraces “a series of states, nn could we 


arrest action at various successive points we would discover the general ten 


dency of the changes taking place, and probably, also, meet with a number 


of substances specifically distinct. In a rude way nature has done this for 
us, and we can arrange in a line a number of naturul products, each of 
which represents a certain broad comparatively permanent phase in the 
process, and conducts us from the raw material, wood, to the perfect pro- 
duct, anthracite or graphite. Such a scale would read, with its table of 


component parts, as follows : 


Carbon. Hydrogen. Oxygen. Nitrogen. Ash. 
WOW: gcaae 49,70 6.06 41.30 1.05 1.80 
Peat. .. 58.18 5.96 31.21 1.23 3.43 
Lignite «ase Re 5.50 20.35 2 4 
3ituminous ecoal..... 75 5 13 l 6 


Semi-bituminous coal — - as a 
Semi-anthracite. .. _ — — — a 
Anthracite. erate Se 2 2 2 2 


Graphite. ....6.5... 100 


Of course it must be understood that the above percentages of comparison 
are varied in every particular instance where a specific coal is examined, 
since the age of the coal, any particular circumstance of its formation, the 
plants or parts of plants that composed it, some modifications of the process 
of alteration, one or all produce corresponding variations in the result, so 
that the above table represents the most general average from numerous 
analyses, and corresponds strictly with no single result. Yet the briefest 
inspection shows two things: first, a concentration and increase of carbon ; 
second, a gradual disappearance of hydrogen and oxygen. To bring this 
latter fact into greater prominence, Prof. Thorpe has constructed a table 
where, by making the carbon constant, the removal of the hydrogen es- 
pecially, and that of the oxygen also, gain an exaggerated effect. 


Weight of one 


solid cubic foot Oxygen and 


in pounds, Carbon, Hydrogen. Nitrogen, 
LS Sa ee a 30 100 12.3 86.8 
PON otc i weater 50 100 9,7 54.7 
Lignite..... ee 100 8.3 40. 
Brown coal......... 75 100 7.4 29.7 
Bituminous coal. . 80 100 6.4 13.4 
Anthracite. ..... con BO 100 2.6 2.3 


A closer examination of these substances will disclose a number of inter- 
esting facts. 

The initial stage of the change of this vegitation into coal began with a 
complete or partial maceration and rotting of the woody tissue, accompanied 
or followed by a fermentation interfered with and impeded by pressure and 
protection from air. The albuminoid constituents of the wood start this 
putrefactive process, during which oxygen is absorbed and water and ear- 
bonie acid eliminated, while a rise in temperature indicates the combustive 
nature of the action. A stage must have been soon reached, which probably 
approached the state of things existent in vegetable mould, when the dark 
mouldy body, known as humus, is produced by decomposition, form- 
ing on the surface of ground a rich and efficient manure, and representing 
an intermediate step in the production of coal, Thus, the following table 
from Prof, Thorpe shows ah increase of carbon and a removal of hydrogen 


and oxygen : 
Oxygen and 


Carbon. Hydrogen. Nitrogen. 
Woody tisste’.........0.0.. “B02 6.2 43.6 
Oak humus eres Fe 5A 5.1 40.9 
a = acne nraais eoshews 56 4.9 39.1 
a swede a aks aa 4.8 39.9 
MON Tn ccs aw parkatra anes 54 4.6 41.4 
AVOREOO  iecidedeasc 54.8 4.8 40,4 


It was due to this softening. which doubtless greatly varied in different 
places, and left the evidence of such local differences in the physical struc- 
ture of the coals produced, that we find the trunks of sigillaria, ferns, and 
lepidodendra flattened whenever they were exposed to pressure, and their 
cellular cores squeezed out. Those trunks which preserve their rotundity 
are found in the middle of the coal veins, where the yielding and pasty mass 
found a cushion against external pressure. 

The disintegration thus begun continues with precisely similar effects, 
concentrating carbon, and proportionately discharging hydrogen and oxegen 
until peat-like bodies form. Peat bogs themselves show, in their vertical 
sections, the gradual gradations from the unchanged vegetable matter on 
the surface to dense and coaly layers on the bottom, where organic texture 
seems obliterated and a real coal encountered on the very verge of its actua 





made up of carbon and hydrogen combined in different proportions, The 


production, 
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’ 
PEAT ANALYSES. a deficiency of tarry constituents, and more to a difference in their physica] 
Carbon. Hydrogen. Oxygen. Nitrogen. Ash. condition. 
Philipstown, Ireland.. 57.52 6.83 32.23 1,42 1.99 * 
Wood of Allen, 58.30 6.43 31.36 122. 2.7 Besides the caking coals which are properly considered gas coals, the can- 
Upper Shannon 98.53 5.73 32.32 93 2.47 nel coals affora to the gas engineer the most important material for his 
ie 7‘) dense 59,42 5.49 30,00 1.64 2.97 manufacture of gas. Cannel coal is so called from its ready combustion in 
Average 58.18 5.96 31.21 1.23 343 allusion to a candle, of which the name is a corruption ; 1t 18 also calls 


parrot coal, from the crackling noise i 


that 
stifled combustion, the products become more complicated, and, as under 


It must be remembered where the vegetable debris undergoes a ( 


t 
water, a release of both carbon and hydrogen takes place simultaneously in 
the form of marsh gas or carburetted hydrogen, the fire-damp of mines, 
against whose frightful aptitude to explosion the safety lamp of Sir Hum- | 
It 


seems likely that the transition of peat coals to ordinary bituminous coals | 


phrey Davy and Anisell’s indicator are both well-known protections. 
might have been effected by pressure ; some slight degree of heat, and the 
and 


higher homologues of marsh gas and olefiant gas, which, if not effectually 


continuous consolidation of fixed carbon and the formation of higher 


existent in the coal, instantly group themselves out of more elaborate mix- 
tures upon the application of heat. 

The stage of lignite chemically succeeds that of peat, though it appears 
questionable whether all coals passed through its physical aspects. 

Lignite is fossilized wood, light or dark brown in color, of a woody 


texture, yielding vinegar or ascetic acid upon dry distillation, friable and 


| 
brittle, 
ANALYSES OF LIGNITE, 
Oxygen and 
Carbon. Iydrogen. Nitrogen. 
{SS ee ee econ 67.9 5.8 26.3 
Cologne 67 5.3 27.7 
Washington Territory 69 7 24 


Brown coal is an advanced state of lignite, wherein organic structure dis- 


appears and ammonia results from distillation. 


ANALYSES OF BROWN COAL, 


Oxygen and 


Carbon. Hydrogen, Nitrogen, 





Tasmania 71.9 5.6 22.5 
Auckland. 72.2 D.4 22.4 
Hungary 72.5 5.4 22.1 

The bituminous coals forming the next substantial group, next to the 


brown, so far as chemical composition is concerned, are those rich coals, | 





burning with a smooky flame, possessing a resinous lustre, yielding large 
fracture 
They vary greatly in composition, for they occupy that broad and 


quantities of volatile products, and having a more or less con- 


choidal, 
intermediate position between lignites or peats and anthracites, wherein are 
found the progressional states of carbonization and molecular change from 
bodies with 50 per cent. of volatile matter, to others with less than 4. The 


elaborate structure of wood or cellulose, with which we started, has been 


profoundly disturbed, a wonderful reduction and a rearrangement of atoms 
have taken place, accompanied with the potential birth of a great number 
of bodies ready to escape in the form of vapors, tar, and gases upon the ap- 





plication of heat. 
The variability of composition 


in 


this class of coal is readily seen by a 


comparison of the subjoined analyses, selected from Barr’s ‘*‘ Combustion 
of Coal.” 


Mecklenburg Co., Ky. Blossburg, Ya, 


Fixed carbon 51 73.11 
Gas 42.50 15,27 
Water 2 | 
Ash.... 4.50 14.98 | 

Clay Co., Ind. Cumberland, Ma, | 
Fixed carbon. +4 68.44 
Gas 47.50 17.28 | 
Water. 4 
Ash 4.50 13.98 


The examples from Kentucky and Indiana represent bituminous coals in 
the professional] use of that term, while those from Pennsylvania and Mary- 
land illustrate the average composition of semi-bituminous coals, though | 
necessarily the distinction admits of no speciffe definition, as we can pass 
from one to the other through a scale of carefully graded states of carboni- 


zation. The behavior of this class of coals under the influence of heat | 
assumes two very different aspects, and has, consequently, afforded a more | 
or less useful classification. One class, known as caking coal, fuses when 


heated, emitting jets of gas, and becoming pasty from the generation of tar- 
like bodies, which agglutinate the carbon particles, causing them to cohere | 
The other class, known 

as non-caking coals, also as free burning coal, burns openly without melting | 
and running together—a peculiarity attributable, perhaps, in a measure, to 


in lumps and masses over the surface of the grate. 


| 
| 





| subject, 


|such is the case, more sQ than 


t makes on the fire, suggesting th: 


thattering of a parrot. It yields a large amount of hydrogen, and is prop 


rly a hydrogenous coal, The Breckenridge (Ky.) cannel offers a good 


instance of this property. 


PROXIMATE ANALYSIS. 


Carbon 32.00 
Volatile matter 54.40 
Moisture. 1.30 
Ash 12.30 

100,00 

ULTIMATE ANALYSIS. 

Carbon ‘ 68.128 
Hydrogen 6,489 
Nitrogen 2.274 
Oxygen and loss 5.833 
Sulphur 2.476 
Ash 14.800 


100.00 


Cannel coal has been found under water; macerated pulpy masses of 
vegetable matter have settled to the bottom of some pool or lake, coutrib- 
+} 


tl slowly evolved 


bting to give it its fine homogeneous texture, and here the 


products of internal decomposition and combustion, through admission of 
the 


fuel where the hydrogen bears 


water, have shaped themselves, resulting in a 
| the 


i 


the oxygen dissolved in 
a high proportion to oxygen and 


nitrogen, 


Dr. McFarlane thus summarizes the features of a gas coal: ‘* The most 


important requisites of coal gas are, first, that it contains a large amount of 


volatile combustible matter or gas; second, that the volatile matter be of 


good illuminating power ; third, that the coal be as free as possible from 
sulphur ; and fourth, that the coke furnished by the carbonization of the 


| the time firm—that is, not inclined to be 


be 


granular.” 


coa bulky, and at same 
Though these facts form a very hasty sketch of the questions involved in 


+ 
t 


they may assist in explaining the nature, origin, 
of 


manufacture, has been termed {‘ the source and guide of civilization.” 


the discussion of coal, ve 


and characteristics of the mineral, which, besides being the basis gas 





London “Journal of Gas Lighting.” 


From the 

British Association of Gas Managers. 

Mr. L. Monk (Lanark 
Mr. W. Carr (Halifax 


THE 


prepared the following paper, which was read by 


NOTES ON RAPID CORROSION OF GASHOLDERS IN HOT CLIMATES, 


As the durability of gasholders differs so very much in various climates— 


being less in hot climates than others—and various opinions having from 


time to time appeare dil print on the subject ; and as it is an inportant and 
often very annoying subject for not only directors, shareholders, and mana- 
gers of gas works, but also for gasholder manufacturers, it occurred to me 
during the delivery of that excellent, instructive, and interesting lecture, at 
t 
on ‘* The Products of Combustion,” that we had partially a solution of the 


hitherto apparent mystery, and I thought by enumerating my ideas on the 


he evening sitting of our last meeting in London, by the late Mr. T. Wills, 


and reading my ‘‘ notes” at this meeting, a discussion would elicit 
the information necessary to enable us, under various conditions, to coun- 
teract the destructive influence of ‘‘combustion” of the iron of gasholders 
in hot climates, It may appear to you a misnomer, but it seems to me that 


x in such climates. 


eorrosion ”’ 
To put the matter more clearly before you, it is necessary that I should 
1, and fourth paragraphs of Mr. Wills’s lecture, 
proceedings for 1878, pp. 65-6: ‘* The subject, 
It includes all the phe- 
all these 
I propose, 


quote here the second, thir 
as taken from our report of 
‘The Products of Combustion,’ is a very large one. 
nomena connected with the formation, nature, and influence of 
bodies which result from the bnrning of combustible matter. 
however, to restrict it to-night to the products of those bodies which are 
used for illuminating purposes. As it is in the process of combustion that 
such products are formed, and upon which they are dependent, a knowledge 
of what is involved in this process is necessary, and to this point, for a few 


moments, as a preliminary, I propose to ask your attention, When certain 
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bodies are brought into very close proximity to each other, a combination, 
or a separation, or a re-arrangement of their constituents takes plac Such | 
an action is called a chemical action, and under whatever circumstances such 
a chemical action takes place, an invariable result is observed—namely, a 








ionly used in the United Kingdom, and with which gasholders are em- 


ployed frequeutly fifteen years after escapes commence ; but instead of a few 
lozen, these are required by the gross, yet prove of no avail, and the report 


ut home one year, that, with ordinary repair, the gasholder, though get- 


development of heat. Such heat is conceived to be due to the rapid motion | ting leaky, would not require renewal for some years, is followed by another 
of the molecules of which the bodies consist. The intensity of this heat a few months later that a new gasholder is absolutely necessary ; thus seri- 


varies ; but when the motion is sufficiently rapid to give rise to the manifes- | « 
tation of light, combustion is said to occur Now, the amount of lieat which 

can be generated in any chemical action is fixed and definite, and it may be 

regarded, so to speak, as a potential property of the substance or substances 

which are undergoing change. 
is proceeding. But although this heat is an invariable « 
amount cannot be altered by us under any circumstances whatever, the tem- 
perature obtained is not at all uniform ; that is to say, the temperature man- 

ifested in any given chemical action, or even in the same action under differ- 
ent circumstances, is by no means uniform. It is always an expression of | 
the heat evolved, but it is itself variable, and is governed by circumstances, 
Let me endeavor to make this point clear by illustration. If I take a piece 
of iron, and permit it to rust in moist air, a certain definite amount of heat 
is evolved by the chemical action which is going on between the iron and 
the oxygen of the air. The amount of this heat is dependent entirely on the 
amount of the iron and the amount of the oxygen which takes part in the 
action. But if I take such a piece of iron as this [an iron bar], and expose 
it to moist air, probably there would be no appreciable rise of temperature. 
I could not, even by the most delicate thermometer, recognize the amount 
of heat evolved in such a chemical process, But if I took the same weight 
of iron, and caused it to oxidize in the airunder other circumstances, I might 
so develop the heat evolved in a short time, and in a small space, as to man- 
ifest itself, not only by means of a delicate thermometer, but in the visible 
shape of light. 
state of division, The tube is sealed at both ends, and the iron is, therefore, 
out of contact with air, I shall break the tube, empty the contents on to 
this paper, and I think you wili see by the incandescence which occurs with 
this iron, and possibly the inflammation of this piece of paper, that heat is 
evolved in this process of oxidizing iron, and the process is identical in every 
respect with the one which goes on when I oxidize a piece of iron in moist 
air. [The experiment was performed.] You see here we have the iron made 


In this tube I have a quantity of metallic iron in a very fine 


red hot, and the paper itself takes fire. That is only an illustration of what 
Iwas saying moment ago, that the temperature may vary, although the 
quantity of heat would be the same. If the weight of iron which I had in 
the tube had been exposed to the air in the massive state, until the metal 
had been converted into oxide of iron, precisely the same amount of heat 
would have been obtained as in this case; but the light, or manifestation to 
us of heat, in that action is much greater in this case than in the other, <A 
familiar example of this occurs to me. If we take a piece of wood—say a 
branch of a tree—and allow it to remain lying on the gronnd in the forest, 
it gradually decays, It may take weeks, or months, or possibly years, to de- 
cay and pass away into other combinations, If, however, we thrust it into 
a fire, it burns, giving out heat and light; but the amount of heat in each 
of these cases will be precisely the same for a given amount of wood. The 
term combustion is usually restricted to those cases in which the burning 
takes place with flame. In other words, those cases in which burning bodies 
are in the gaseous condition. All flames are gaseous flames, and, whenever 
we have combustion taking place with inflammation, we are dealing with 
gaseous substances, Now, passing on a step further, and tracing the phe- 
nomena upwards, the temperature we can set up in a particular chemical 
action is an important point. Chemical actions are found to become more 
and more active as the temperature rises, Two bodies which act upon each 
other slowly at ordinary temperatures, if heated up to a higher temperature 
before being brought into contact, will act upon each other much more ener- 
getically. Conversely, if we reduce the temperature of the substances which 
act upon each other, the activity of the chemical action is reduced in the 
same way ; and it is probable that if we could obtain an infinitely low tem- 
perature, no chemical action whatever would take place—that is to say, all 
chemical action might be prevented by lowering down to a sufficiently low 
extent the temperature of those bodies which would act on each other.” 
After listening to the lecturer so far, and witnessing the experiment, my 
opinion was confirmed that the question of the greater or less durability of 
gasholders in various climates was entirely a chemical question, as is evident 
by the last paragraph, and caused more or less, as the case may be, by the 
amount cf sulphur and ammonia allowed to get into the gasholders, especi- 
ally in hot climates ; and not, as frequently and erroneously insinuated at 
meetings of gas campanies, that the iron was bad, or damaged by sea water, 


erectl 





or other cause, in transit, or carelessness in erection, seriously reflecting on 
the reputation of firms of the greatest eminence in the world. If 1 recollect | 


usly upsetting the ealeulations of directors, and causing them to look upon 


their manager's reports as unreliable. 


[ may mention, in confirmation of what is here stated, that when in Rome, 
sholders, in 1872-3, part of the work in hand was re-sheeting the 


Or o 
ih Be 


It belongs to the matter in which the change | crown and two top rows of the sides of an 80-feet gasholder, and the crown 
juantity, and its | of another of similar size. Rome was lighted in 1854, and those were the 
original gasholders. This was the fourth time new crowns had been put in, 
and the second time of renewing the two top rows of side sheets. Again, in 
1875-6, new crowns and top rows of side sheets were required and put on, 
also a new crown for a 65-feet holder erected in 1872. The whole of the 
ironwork erected in 1872-3 was of the size and thickness generally used in 
the erection of gasholders of similar capacity in England, of the best Staf- 
fordshire iron, 14 to 10 gauge sheets, according to position, and usually last- 
ing 30 to 40 years in the United Kingdom, and certainly the paint was as 
fresh as the day when the sheets left the works where the gasholders were 
made, and no corrosion had taken place from salt water or any other cause 
in transit. ’ 


The question we have to ask then is—What is the cause of this rapid cor- 


rosion? It is supposed by many that the imperfect purification of the gas 
from sulphur and ammonia is the principal cause, the enormous demand for 
gas suddenly necessitating the overwork of the apparatus on the entry of the 


Italian Government into Rome a short time previous to 1872, exceeding all 


the efforts of the engineers, although they had large new works with 100-feet 
gasholders immediately erected. There the gasholders do not as yet, so far 
as Tam aware, show any sign of corrosion, the apparatus between the re- 
torts and the gasholders being sufficiently large and most elaborate, whereas 


at the old works it is just the reverse. 
I now come to the question of the ‘‘combustion” of the iron of gashold- 
ers, as the seeming proof of this, Those most exposed to the heat of the 


sun, and especially the portions of the crowns and sides whereon the sun 


plays with the greatest effect for the longest time, require renewing first, or 
rather repairing, avd so fast when it commences, that the ordivary T-headed 
bolts and washers are required by the gross, and soon the crown is not safe 
to walk on, except with boards under the feet, the fibre of the iron being en- 
tirely gone, and merely iron in a powde-ed or oxide state left. Even inside, 
too, a portion of the framing required renewing after 18 years’ work. Fur- 
ther, is it by the combination of impurities in the gas undergoing chemical 
change by reason of the intense heat upon the crowns, producing combus- 
tion ; or is it the water in the tank ? 

We have now to consider, What is the remedy? Would steel plates, 
charcoal iron sheets, galvanized iron, Bower’s or Barff’s process of preserv- 
ing iron from corrosion, or some chemical solution in the water in the tanks 
prevent oxidation ; or is it necessary to cover in the gasholders with houses. 
And what is the experience of managers in hot climates where the purity of 
the gas entering the gasholder is beyond question? 

I may further mention, in connection with this subject, that when at 
Amsterdam in 1870, at the works of Messrs. De Bruyn & Sons, a galvanized 
iron crown was being put on a telescopic gasholder 110 feet diameter, of 10, 
ll, and 12 gauge plates, according to position, the only one I have ever 
heard of, On inquiring as to result of the experiment, Mr. Howard, the 
maker, replied that in his long experience of 40 years as a gasholder manu- 
facturer, it was the only galvanized iron one that he had heard of ; it was 
the opinion of the Engineer that it was very desirable and a matter of econ- 
omy to have it galvanized ; and he had received no complaint or commenda- 
tion as to the results up to thas time. Probably the Engineer considered it 
necessary, on account of the rapid corrosion of gasholders by the use of 
brackish water in the tanks, so common there. 

In conclusion, gentlemen, I have to thank you for your forbearance in lis- 
tening to my rather long notes -paper 1 may call it, had I written it before 
sending the title to the Secretary. If any discussion or correspondence on 
the subject should elicit such information as shall tend to decrease the cost 
of the wear and tear of such an expensive portion of the plant of gas works 
as gasholders, and save much labor of many gas Managers, my object will 
have been gained ; and I trust the chemical and scientific knowledge of the 
present day will suggest remedies and instruct many of us in sueh education 
and thus enhance the usefulness of this Association. 

DISCUSSION. 

Mr. P. H. Wilkinson (Harrogate) said about eleven years since, after a 

good deal of corrosion of the purifier-covers, he put in a galvanized iron top 


rightly, the Mauritius, Bombay, and Calcutta Companies have had serious | and since then he had no trouble with it ; and, so far as he had seen, there 


losses from this cause, and when the managers find corrosion taking place so | 


rapidly, they resort to the ordinary screw patches and 1'-headed bolts so 


was DO apparent corrosion. They were now putting up new purifiers made 
of galvanized iron. 
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Mr. T. Newbigging (Manchester) said that although this paper might not 
appear of much immediate value, it should be remembered that gas-works 
were now widely spread over the entire world. Englishmen being mostly 
called upon to manage them ; and it might be the fortune, or misfortune of 


some of those present to have to go abroad into a hot climate, and 
superintend gas-works, when they would be able to appreciate the hints and 
suggestions contained in a paper of this character. He had a very unfortu- 
nate experience with a gasholder when abroad, and to this hour he had never 
been able to account satisfactorily for its rapid deterioration. 
think that Mr. Monk covered the whole ground of the subject in his paper, 
for this reason, that in the instance he (Mr. Newbigging) referred to, it was 
not the crown nor the sides exposed to the heat of the sun which deteriorat- 
ed, but the sheets near the bottom, which were usually immersed in the 
water. He put up a new gasholder in Brazil in 1872, and when he left that 
country in 1875, the holder, which was of first-class construction, was rapid- 
ly going to decay. The only way in which he could account for it was that 
the tank was of cast iron, and as they had to use brackish water in the tank, 
having no fresh water, it is probable galvanic action was set up between the 
cast iron in the tank and the wrought iron in the gasholder through the 
medium of the brackish water, It was not, he believed, oxidation at all in 
the ordinary sense of the term which caused the destructive action, because 
it commenced and was continued entirely from the inside, working its way 
outwards, On the outside the holder was perfectly sound. It was first 
painted, and had afterwards several good coats of tar, and eventually it 
might almost be said that the tar constituted the lower portion of the holder, 
because it was actually found that the finger could be pushed through the 
lower portion of the side of the vessel, and the sheets torn like brown 
paper, 

The President said he presumed the purifying plant was of sufficient ca- 
pacity. 

Mr. Newbigging said the purification, as regarded sulphuretted hydrogen, 
was perfect. He erected a washer also, because washers in a hot country 
were indispensable, and he cleared out the ammonia pretty completely—as 
well as it could be done in a hot climate. 


Mr. J. Hammond (Lewes) said the best purided gas always contained a 


certain amount of sniphur, and he thought it would be found that the | 


moisture raised by the sun in a hot climate, diffusing itself throughout the 
gas, reproduced itself in the presence of the sulphur, and decomposed the 
water, splitting it up into hydrogen and oxygen. In that direction, he 
thought, they might look for an explanation of the rapid destruction of 
iron. 

Mr. Newbigging said in the case he referred to it was not the sheets ex- 
posed to the heat of the sun that were destroyed, but those at the bottom, 
which were usually immersed in water. 

Mr. W. Barratt (Grantham) said he had three gasholders, one nearly 30 
years of age, and he had noticed it frequently. Some of the sheets were 
pretty nearly done for—eaten completely through from the outside, whilst 
others did not appear to be at all affected by the action of the atmosphere, 
or gas, or water, or anything else. He was distinctly of opinion that it was 
the quality of the iron of which the sheets were composed that caused this 
rapid corrosion. He did not know what it might be in hot climates, but 
for the first few years after the holder referred to was erected, he was in- 
formed that it was well coated with the very best white lead and boiled oil, 
and he found that wherever that white lead and boiled oil continued to ad- 
here to the sheets they were as good apparently as when they were put in. 

Mr. J. White (Seaham) thought the last speaker was in the right, and 
that more depended on the quality of the iron than anything else. In one 
place where he was managing some gas works, one of the holders was 12 
years old, and in the crown there were not less than 500 leaks ; another was 


40) years old, and did not show a particle of leakage, which was a clear proof | 


that more depended upon the quality of the iron than anything else. 

Mr. W. Foster (London) said it was generally admitted by chemists that 
two agencies were required for the corrosion of iron, Atmospheric oxygen, 
perfectly dry, was incapable of acting on iron, and, on the other hand, the 
late Dr. Grace Calvert made a number of experiments showing that iron 
perfectly bright, when immersed in water, boiled so as to expel the whole 
of the air, was incapable of oxidizing. It was the joint action of the two— 
air and water—which caused oxidation ; so that he should think it was more 
to the surface of the iron being well coated by an impervious agent that 


they should look to prevent this corrosion. Once corrosion commenced it 


soon ate its way through. There was no doubt that the oxygen in gas would 
contribute to this result, although it might be in small quantities, and the 


water in the . 


uv 


gasholder tank would con 
solubility of oxygen in water. 
Mr. W. Cleland (Linacre, Liverpool) said there was no doubt that in the 


interior, as well as outside of the gasholder there was free oxygen which, in 
the presence of moisture, and under the influence of heat, would tend to ox- | 
idize the iron ; something was due probably to the quality of the iron. The News. 


He did not | 


presence of carbon im cast iron apparently resisted the action of oxygen 


on it. It seemed to him that as the primary cause of corrosion was oxic; 
tion, the most likely way to prevent it would be to combine beforehand 
certain proportion of oxygen with the plate, as was done in Professor Barti 
oxide, which formed an i 


He had not much fait} 


process, covering the surface with a magnetic 
| pervious and permanent anti-corrosive coating. 
galvanized iron, because, although he had observed that, in some cases, aft 

| being many years in use, the sheets were as sharp at the edges as when they 
He h ul 


any kind of oil-paint, 


were galvanised, yet in other cases they perished in a few years, 
\little confidence in coating holders internally with 
| because, in truth, the gas generally destroyed it very soon, 


Mr. G. B. Irons (Gosport) said his experience of gasholders was princi- 
pally in the South of England. The crown of one of their new gasholde: 
was very much corroded, and the outside wall covered with paint, but they 
found a large number of leaks on it. On opening the crown to put in ne 
sheets, he noticed that there were lots of small pinholes, through which tli 
leaks took place. There were also a series of small streaks on the sheets, 
which led him to agree with the gentlemen who had spoken of the effect o 
evaporation. He had little doubt that it was the evaporation and reconden 
sation of the water upon the interior of the crown of the holder, and its 
trickling down, which gradually ate into the surface of the iron, and, per 
haps, there might be some little inequality in the purity of the sheet itself, 
where it ate through very rapidly as all the leaks were in these streaks. 

Mr. Carr said no doubt this part of the discussion would be valuable to 
some of their members who could not attend the meeting, and he was glad 
Mr. Monk had brought forward a subject which would be of interest to 
Mr. 


added to their knowledge, but did not dispose of the argument of the paper 


those whose business took them abroad. Newbigging’s observations 


at all, being merely a new kind of experience. In his opinion, the difficulty 
in the ease referred to by that gentlemen must have arisen from something 
which the water contained. He said that the water was brackish, and pos- 
sibly it contained something which acted energetically on the iron plates 
He did not think it could be galvanie action between the 
cast and wrought iron, unless there was something in the water to promote 
that action. What Mr. Monk contended for was—and that had been proved 
to be the case by Mr. Hammond and Mr. Foster—that there was evidence 


immersed in it. 


of a slow combustion of the iron, and it was well known that combustion 
always took place more rapidly at a high temperature than at a low one. 
| Mr. Monk’s contention was that the excessive heat to which the crowns of 
the gasholders were exposed promoted a greater degree of corrosion, or 
greater rapidity of combustion than occurred here, and it was not the qual- 
ity of the iron that was at fault ; otherwise it would be a very curious set of 
circumstances which occurred in Rome, for instance, where they must have 
had bad iron five or six times successively. Besides, he did not know that 
bad iron was more liable to corrosion than good iron, and was rather of 
opinion that all classes of iron would rust pretty nearly alike if exposed to 
the same conditions, unless subjected to some particular kind of protection. 
He was glad Mr, Cleland had referred to the coating of iron with mag- 
netic oxide, and if there was any preparation to which iron could be sub- 


] 
to all those who were engaged in those distant parts of the world. 
causes which Mr. 


| jected with a view to preserving it in a hot climate, it would be a great boon 
The 
Monk referred to were those in which the crown went 
first, whilst the sides remained tolerably sound, and in some cases the crown 
had to be renewed several times, which was a great misfortune to the gas 
|company, because of course that would not be done until the company had 
lost a great deal by leakage. 

The President said there could not be a doubt that it was a most import- 
ant matter, and as yet, neither by experience nor theory, did anything ap- 
Mr. Monk’s expe- 
rience showed him that the tops of the gasholders were affected most by 
tnis action, whatever it might be, whilst Mr. Newbigging’s was quite the 
opposite. With regard to the quality of the iron, one could not think for a 
moment that there could be such a great difference in the quality of irou 
| used here and abroad, although it might possibly be that the surface was in 
the transit destroyed or injured. 


pear to have been stated which would fully explain it. 








San Francisco Water Suprpry.—San Francisco is largely supplied with 
water by artesian wells, of which it is said there are not less than 200 in the 
city. While in London and elsewhere it has been observed that the supply 
of each well decreases in proportion to the increase in the number of wells, 
}such an effect has not been obseryed in San Francisco. In some of them 
| the water is reached at a very smal] depth. One of the hotels is supplied 
by a well 38 feet deep. Another has a well 60 feet deep, furnishing 6,000 
gallons of water per day. A candle factory has a well 168 feet deep, which 
gives a supply of 10,000 gallons per hour. The Chronicle has been putting 








ain oxygen, in consequence of the | up a building, for which a new well is being bored, which is expect- 


|ed to supply 8,000 gallons per day. One reason for the large number of 
artesian wells in the city has been the extortionate rutes charged for water 
by the corporations through which the city has received its supply. Like 
nearly all the corporations of California, these water companies have mani- 
fested an intolerably insolent and rapacious disposition.—Hngineecring 
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Official Report of Examinations of Gas for 
three Weeks ending Aug. 30, 1879, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 

Corrected Illuminating Power. 


| 
| 
| 





| aaad we ~~ | ~ 
Time of ne +2 | gs “2 
Aug.) Day ut ae be “ao "or 5 "Se “ot ~ 
which Cm) Se] ie] Se] oe/ 2 
1879.|Test were) = D $s x gS r ¢ cL 5 d. Ss 
made, BS 36| £O| oO| OS! 55 
Z a a a es A 
ee 17.06 17.55 19.40)17.85, 16.66 
Between | 
12 16.87 16.85 18.98)17.90) 16.34 
9.350 AM. 
13 116.82 17.74, (7.98,17.95 16.06 
; and | 
14 | 16.96.16.97 18.31 18.08)16.40 
| lp. | 
15 | 17.06/17.10 17.91 17.79)16, 44} 
16 | 16.76 16.51/17.78, 18.09 16.22 


| Average 16.92 17.12.18.39 17.94 16.35 





18 16.92)17.14)17.57,17.82,16.14 
19 | [16.88 17.45 18.0817.60 16.12 
20 | 116.58 16.94 18.32/17.90 16.61) 
21 | 6.55 17.14/18.34/18.15,16.56 
22 16.22 16.78 18.34.17.60 16.33) 


16,21. 17.17/18 .67 18.47,16.48 


ee eed 


| 
| 
| Average 16.55 17.10/18.22 17.92 16.37 
} 


25 16.01 16.92) 18.87)17.87 16.05, 

26 16.57 17.21 18.30 17.56 15.98) 

27 | 117.17,17.05 18.57 17.54 16.40 

28 | /16.84/17.11 18.44 17.65 16.46 

og | 16.45 /17.21 18.75 17.71 16.38 
| | 


30 | 16.46,16.71 18.88 17.07 16.09 


Average 16.58,17.03 18.63 17.48)16.22 


Sugg-Letheby burner. 
E. G. LOVE, Gas Examiner, 


| Transmission of Power to Long Distances 
| by Gaseous Fuel. 

oe 
| ‘The success of a recent experiment in France in the 
| use of electricity as a means of transmission of power 


applied in plowing has given rise to considerable dis- 


‘ | cussion in our foreign exchanges. ‘The plowing 


machines were sach as are commonly used in Eng- 


land, in which portable engines are placed at each 


end of the field, and the plows drawn to and fro by 


In this case a steam engine at a distance was caused 


to operate a dynamo-eJectric machine, the current 


from which was carried by wires te two electro- 
dynamic machines at each end of the field, taking the 
place of the usual engines, and there re-transformed 


| into mechanical work and caused to give motion to 


the windlasses which drew the plows. ‘The experi- 
ment showed that at a distance of about a mile the 
work realized by the electro-dynamic machinery was 
| from 40 to 50 per cent. of that done upon the dyna- 
mo-electric machine in which the mechanical work 


was transformed into electric current. The success 
of this experiment seems to open a wide field for the 


application of electricity to the transmission of pow- 





er for a great variety of purposes, and the long 
| talked of utilization of the power of Niagara Falls 
may yet be realized by this means. The great loss 


of power in transmission. however, as well as the ex 


- | pensive apparatus required, will greatly restrict the 


| application of this system, and it is no more likely to 
| become the universal method of transm’ssion than is 
| water pressure, compressed air, or transmission by 
wire ropes. 

| The articles which have recently appeared in the 
| Manufacturer concerning cheap gaseous fnel suggest 


to us another means of transmission of power to long 


| 


distances, which it uppears tous is much more likely 


__ | to come into general use than either of the methods 


| mentioned above. ‘This means is the carrying of 
the power in the shape of fuel, instead of carrying it 
as pressure, as in the water pressure or compound 
air systems, as mechanical work as in wire rope 
transmission, or as electric current in the dynamo- 
electric system. The fuel, gas, can undoubtedly be 
carried with less loss by friction than water under 
| pressure, with less loss by radiation of heat than 


compressed air, with less loss by wear and tear and 


loss by conduction or other causes than an electric 
current. 
forming the fuel into mechanical work at the point 


It only remains to find a method of trans- 


at which it is to be applied, by some machine which 





shall be entirely portable and not too costly, The | 


| fulfilling of all the requirements is perhaps nut yet in 
| in existence, but as soon as cheap gaseous fuel is 


made a reality it will not be long until our inventors 


have designed apparatus in which it may be utilized 
|for every purpose for which mechanical power is 
needed, The Otto gas engine, or other similar gas 


engines, it will prubably be found will be better 


adapted to the use of gaseous fuel than are steam en- 
gines, with their cumbersome and dangerous steam 
boilers. 


We may look forward to the day when the farmer 


will have his plows drawn by two small engines 
driving a windlass at each end of the field, and a rnb- 
ber hose carrying gas to these engines from the same 
gas generator which supplies light to his home. A 
portion of the same gas may be used to run a minia- 
| ture engine attached to the sewing machine, and 
| another portion used to do the household cooking. 


We present to our inventors the problems of the | 


| utilization of gaseous fuel for domestic and agricul- 
tural purposes, and of its use as a general method of 
| transmission of power to long distances, as two of the 





most important problems which can engege their at- 
| tention. 

Still another proLlem may be solved by the combi- 

| nation of gaseous fuel with small engine, viz., the 

sub-division of the electric light. The miniature en- 


| gite spoken of as driving the domestic sewing ma- | Northern..............+. 


ropes stretched between windlasses on the engines. | 


triction than the energy in a wire rope, and with less | 


| 


chine may drive a smal 


wll dynamo-electric machine, 
and the current from the latter rnn a small electric 
light suitable for household and other porposes 


American Man { 





Coal Gas vs. Water Gas. 
—— 
The Manhattan Gas Light Company have issned 


the follawing circular 





‘“*The Municipal Gas Light Company having ap 
| pealed to the consumers of gas and the public gener 
ally, asking them not to lend their support to th 
Manhattan Gas Light Company, we are compelled in 
self defense to expose the misstatements of that com- 
pany with regard to the quality and value of the gas 
furnished by them. 


‘*Tt is not true, as stated by them, that their gas is 





from 20 to 30 per cent. cheaper to the consumer than 

| the gas supplied by this company. Itis not true that 

| their gas posseses an illuminating power higher than 

| that of the Manhattan Company. Tested by the same 
burner, the gas of the Manhattan Company is fully 
equal to that of the Municipal Coufpany, and requires 
no greater quantity to produce the same amount of 
light. 

‘*'The gas supplied by the Manhattan Company is 
| far safer and purer, and as economical as that which 
| the Municipal produces. Careful analyses by the 

eminent chemist, Prof. Henry Morton, President of 

| Stevens Institute of Technology, and others, show 
the Municipal gas to contain 26 to 30 per cent. of 
| carbonic oxide, one of the most poisonous gases that 
| can be inhaled, insidious in its nature, and destrue 
tive of health and life, even when taken in small 
quantities. 

‘In burning the Municipal gas, more carbonic 
acid is produced, and more oxygen required, thus 
villating the air in the room to a much greater de 
gree than the gas furnished by the Manhattan Com 
pany. 

‘** The Manhattan Gas Light Company is not and 
never has been, as stated by the Municipal Company 
a monopoly; it never had any exclusive rights, and 
never asked for any; it has always rejected the 


schemes and pretentions of m« 


re speculators, water 


the number, and sought to avail itself of 


gas among 


all known improvements in science; it has always 
relied upon the quality and purity of the gas sup 
plied to the public, and will continue to do so, confi- 
dent of receiving the support of all who desire the 
best that can be produced at the lowest possibl 
price. 


> 


“Jas. Smitu, Sec. Cuas. Roomr, Pres. 





Gas Stocks. 
<< 
Quotations by G. W. Close Jr., Broker and 
Dealerin Gas Stocks, 


(with W EB Scott & Co.,) 


24 Prine rreetT, New xorx City. 
Avaust 16, 1879. 
se All communciations will receive particular attention 


ts The following quotations are based on the par value 
of $100 per share. 2g 


Gas Co.'s of N.Y. City. 
Capital. Par. Bid. Asked. 


IIE cs cndiccecccsraces 466,000 5O 60 75 
TERMI ks ccéseciantasden 1,800,000 50 $0) 15 
6 Bonds 170,000 103 
Manhattan...... oonindetets 4,000,000 50 145 150 
Metropolitan....... 2,500,000 100 115 120 
Scrip... $1,000,000 % 100 103 

po enero eee 5.000.000 190 50 Re 
‘* Bonds, gold... 900,000 1000 100 105 
Municipal............... 1,590,000 100 115 120 
_ Bonds ...... 750,000 105 110 
EOE OR hc secocssedice 4,000,900 100 87 90 
270,000 50 — 100 
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Gas Co's of Brooklyn. 
RPOOMAUD ncsece canes . 2,000,000 
Oe 1,200,000 
“ §. F. Bonds. 320,000 
I cixsinvensnionsns 1,000,000 
ag Ty « aswive 325.000 
PE Scrip .....0.. 300,000 
Metropolitan........... 1,000,000 
eee 1,000,000 
(es 700,000 
Williamsburgh ....... 1,000,000 

ee Scrip 
a 200,000 


Union Co. E. N. : 
Richmond Co., 8. I. 


Out of Town Gas Companies. 


300,000 


Bath, Maine........... 70,000 
Buffalo Mutual, N.Y 750,000 
= Bonds 200.000 
Baltimore, Md........ 2,000,000 
Ctfs., gold 1,000,000 

Bayonne, N. J....... ‘ 
Brockport, N. Y..... 25,000 
Citizeus, Newark..... 918,000 
= = 2. 124.000 


Chicago Gas Co., Ills 
Cincinnati G.& C.Co. 
Derby of Conn...... ; 
East Boston, Mass... 
Elizabethtown, N. J. 
Fort Wayne, Ind..... 


160,000 


300,000 


Hannibal, Mo......... 100,000 
Hartford, Conn...... : 700,000 
Hempstead, L. I..... 25,000 
Jersey City ........ ... 750,000 
Jamaica, L. I.....,... 25,C00 
Jacksonville, Ill...... 120,000 
Lewistown Maine... 400,000 
Lima, Ohbio,............ 60,000 

Bonds 30,000 
Laclede St Louis Mo. 1,200,000 
Long Branch........ 


New Haven, Conn... 
Peoples, Jersey City 
Bds. 
Peoples of Albany... 
Bonds 
Peoples of Baltimore 
ss Bonds.... 
Plainfield, N. J 
Perth Amboy 
Rochester, N. Y 
Citizens 

Toledo, Ohio...... ... 
Washington, D. C... 


Pe 
650,000 
350,000 


+s 


80,000 


1,500,000 


- Scrip 500,000 
IE ckabnspeincces 
Woonsocket, R. I.... 150,000 
Halifax N. S........... 400,000 
Hamilton, Ontario... 150,000 
Pittsfield, Mass....... 


Rondout & Kingston 
it, Gouis Missouri.. 
Stillwater, Minn 
Saugerties, N. ¥..... 
Troy, Citizens......... 
San Francisco Gas- 
Co., 8S. Fr’isco Cal. 


500 000 
epeese 50,000 


15,000 
600,000 


William Farmer, New York City. 
George W. Dresser, New York City 


GAS 


25 
20 
1000 
10 


199 


25 


1000 


100 
100 
1000 


100 


100 
100 


50 


100 
1000 


50 
50 
100 


100 


GAS ENGINEERS. 


WORKS APPARATUS 


CONSTRUCTION. 


Hlerring & Floyd, New York Citv 
T. F. Rowland, Greenpoint, L. I. 
J. W. Starr & Son, Camden, N. J. 
Deily & Fowler Philadelphia, Pa. 
Kerr Murray, Fort Wayne, Ind 


110 

50 

100 

1s 
i 


100 
105 
128 


Advertisers Index. 


George Stacey & Co., Cincinnati, Ohio........... 





coors 15 


Page. 
118 
. 112 


- 115 
- 115 
- 115 

115 

115 





Mackenzie & Sayre Man’f’g Co...........cseeeee0 eee . 115 
Bartlett, Robbins & Co., Baltimore, Md................. 11 
Morris, Tasker & Co., Limited, Phila., Pa........ oak ce 


Monongahela Gas Works Mfg. Co., Pittsburgh, Pa .... 
Brown & Owen, Phila, Pa. 


GAS AND WATER PIPES. 


DIETERICHUS REGENERATOR FURNACE, 


McNeals & Archer, Burlington, N. J..............05. 114 

Gioucester Iron Werks, Philadalphia, Pa... 14 
Robt. Campbell & Co., New York City.. ..... 114 | 
James Marshall & Co Pittsburgh, Pa... 114 | 
R. D Wood & Co., Philadelphia, Pa.. ...... 114 | 
S. Decatur Smith, Philadelphia, Pa...... 14 | 
Warren Foundry and Machine Co.........--secesseesses 114 
Shickle, Harrison & Co., St. Louis, Mo............ 114 | 
PIPE CUTTING MACHINES. 
BR. S5, re I, As hs . Sedcnecaduvadsecsescea. « 27 
RETORTS AND FIRE BRICK, 
J. H. Gautier & Co., Jersey City, N.Jd..........00 eee. 112 | 
B. Kreischer & Sons, New York City.......... ......... 112] 
Adam Weber, New York City.........scscscscoess 112 | 
Laclede Fire Brick Works, St. Louis, Mo.... 112 | 

Brooklyn Retort and Fire Brick Works......... 1iZ 
Evens & Howard, St. Louis, Mo........ saneee - 112} 
Borgner & O’Brien, Phila., Pa................. 112 
| 





BURNERS. 
C. Gefrorer, Philadeiphia, P&.........scs0s -cecscece o~his 


TAR BURNER, AND BLOWER FOR BURN- 


ING BREESE, 
H. E. Parson, New York City......... 110 
PROCESSES, 
Gwyene artis, Mew VOR Citi ..sccs  cnnecccccsvcncs 115 
Lowe, Philadelphia, Pa. use Kmaeebendaes 117 
GAS FIXTURES. 
Mitchell, Vance & Co., New York Vity..... ssenknese ss Oe 
CEMENT. 
S. L. Merchant & Co., New York City....... wee-.. x 112 
BOOKS, 
Cathels, Gas Consumer’s Manual.... . 119 
og eee 117 
Scientific Books..... . 114 
Fodell’s Book-Keepirg... nee 119 
Ts ‘Miverasbue sk, wepvee sae 116 
Sanitary Engineer.. 119 
Journal des Usines a Gaz.. Teer - oo 28 
Gas Trade Circuiar and Review............e0+8.....+--. Ili 





BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Particular attention given to the alteration of old works, 
Estimates and Drawings furnished. 
THOS. BR. BROWN, R. PITT OWEN. 
Late Chief-Eng. Phila. Gas Works. 
Address all communications to 


N. W. Cor. 12th and Noble Streets, 
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Gas ald Water Works Supplies, 


| 


| cubic-foot measure. 


SITUATION WANTED, 


.. ENGINEER 08 SUPERINTENDENT 


BY A MAN OF 25 YEARS’ EXPERIENCE 
THE GAS BUSINESS. BEST OF REFERENCES, 
2t Address ‘‘ COMPETENT,” 


484 care this Journal, 


PARSON'S 


TAR BURNER. 








SIMPLEST, CHEAPEST, BEST. 


Will be sent to any Gas Works on ‘Trial. 
Satisfaction Guaranteed. 


ALSO 


PA RSON’S BLO WER, 


FOR BURNING BREESE, SLACK & FINE COAL. 


Now IN USE AT THE BROOKLYN GAS LiIGut Co. 


See Co]. Armington’s remarks at meeting of the New Eng- 


land Association of Gas Engineers, as reported in this 


journal of April 2. 


H. E. PARSON, 


| WATERTOWN, N. Y., and 42 PINE ST., N. Y. CITY. 


"Hitec 


‘Gas Analyst’s 


MANUAL. 


BY F. W. HARTLEY, A.I.C.E., M.S.E. 
E. & F. N. SPON, Publishers, 


Price, $2.50. 


CONTENTS. 
SECTION I, 

The purposes of photometry. Standard light. Standard 
burner. Gas Works Clauses Act Amendment Act, 1871 :— 
Regulations in respect of testing apparatus, mode of testing 
for illuminating power, and for sulphuretted hydrogen, 
Description of svandard apparatus. The photometer room, 
Preparation of candles. Testing operations, Readings. 
Corrections for candles’ con- 
Corrections for barometric pressure and tempera- 
tare. Ordinary photometers. The inferential or jet pho- 
tometers. To set the jet photometer at work, To rate the 
jet photometer. 


sumpt. 


SECTION II. 

Duration and mode of testing in London, sulphuretted 
hydrogen, ammonia, sulphur compounds. Preparation of 
solutions. Fitting up. To set the apparatus at work. 
Analysis. 

SECTION III, 
Sulphuretted hydrogen. Carbonic acid. The 

To calculate weight of sul- 
A rapid and accurate method 

Specific gravity. To 
To correct the bulk and 


Ammonia. 
Cooper’s Tube, or Endiometer. 
phur. Harcourt’s color test. 
of estimating sulphur in coal gas. 
find the specific gravity of dry gas. 
find the weight of gas, 

APPENDIX, 

Rules and tables to facilitate the calculations necessary 
in the determination of the illuminating value and degree 
of purity of coal gas. Photometry. Ammonia and sulphur. 
Proving of testing meters in London. The gas referees’ 
Times and mode of testing for pres- 


sure in London. Proposed standards of light. 


A. M. Callender & Co., 


42 PINE STREET, N. Y. 





> 


American Gas Light Fournal. 111 











Sept. 2, 1879. 


MORRIS, TASKER & CO., crmTED. 


WANUFACTURERS AND BUILDERS OF 


PLANS, SPECIFICATIONS, AND ESTIMATES FOR WORK ERECTED OR ON CARS IN PHILADELPHIA. 


WROUGHT IRON ROOF FRAMES.—For Slate or Corrugated Iron, with Cast Iron Cornice Gutter, Iron Doors and Frames, Wrought Iron Pivot 
Window Blinds, and all kinds of Castings and Smiths’ Work for Buildings. 


BENCH CASTINGS,—Retorts, and all castings and Wrought Iron Work for setting them on the best plan. Tar Gates, Wrought Iron Stand Pipes, 
Retort Lids, Cotter Bars, Coal and Coke Wagons, and Stokers’ Tools. 


EXHAUSTERS.—Exhansters and Compensators, By-Passes, to pass from 4,000 to 150,000 cubic feet of gas per hour, with Engines, Governors, Pressure 
and Vacuum Gauges. 

SCRUBBERS.—Cataract, Single and Multitubular, Spray and Tower Scrubbers, 

CONDENS2&RS.—Single and Multitubular Air and Water Condensers. 

PURIFIERS.—For purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or Oxide of Iron, and with either Ash Riveted 
Wrought or Cast Iron Lime Sieves. 

CARRIAGES.—Movable Lifting Carriages for Purifiers, arrranged either for Floor or Overhead use. 

METERS.—Square and Round Meters of any capacity. 

GAS HOLDERS.—Single Lift and Telescopic Gas Holders, with Cast or Wrought Iron Suspension Frames, Housed or Open, Flat Top or Trussed. 

GAS GOVERNORS.—Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes. 

STOP VALVES.--Double Faced Stop Valves for Gas or Water, from three to twenty-four inches diameter. Flange and Bell Pipes, Fitting and Drips of 
all descriptions. Steam Boilers and Hot Water Apparatus for Heating, Building and Gas Holder Tanks, Lamp Posts and Lanterns. 


PATENT SELF-SEALING RETORT LID. PATENT SEALING AND UNSEALING DIP PIPES. 


MORRIS, TASKER & CO., Limited, 
WORKS: FIFTH and TASKER ST; J Phila. OFFICE: 230 8. 3d. St. Phila. 


T. B. RITER, President. W. J. MILLER, Sec. and Treas. P. MUNZINGER, ng. and Supt 


MONONGAHELA GAS WORKS MANUFACTURING (0,, 


(LIMTLTED.) 


—-W ORE S,—— ——-OF¥FICE,— 


39 & 54 Water St., Pittsburgh, Pa. 1211 Market St., Phila., Pa. 


MANUFACTURERS AND BUILDERS OF 


Cas Machinery of all Descriptions. 


PLANS AND ESTIMATES FURNISHED ON APPLICATION. Address Correspondence 1211 MARKET STREET, PHILA., PA. 


THE CLORE STREET LAMP The Gas Trade Circular and Review. 


ISSUED EVERY ALTERNATE FRIDAY. 
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CORNER OF FIRE BRICKS AND | FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, GAS RETORT WORKS | RETORT WORKS. { 
TPInhy~y YVvINXr yr CHELTENHAM, MO. 
JE Ki S E d C IT ) 9 N : J. Hand and Machine made Retorts and Settings, Superior | ADAM WEBER, 
MANUFACTURERS OF Fire Bricks for Siemans Gas and Glass Furnace. Bricks | PROPRIETOR. 


and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace | 
Office and Works, 15th Street, Avenue (¢ 


Clay Gas Retorts, - sect on Manufactures of 


Fire Bricks and Tiles 
a a ee | FIRE BRICK AND TILES, 
Gas House Tiles, Glass Pot Clay. Fine Ground Cla yend Fire Bricks. Sewer | Of all shapes and sizes. 





| Fae te. FIRE MORTAR, CLAY AND SAND, 


» } 
Fire Bricks, Etc. Etc. 901 Pine Street, St. Louis, Mo. | gar articies ot every description made to drder at sho a 
} notice, ab 


| 
Ground Clay, Fire Brick hes ESTABLISHED EN 1845. 2 ortland Cement, 
Fire Sand in Barrels, B. KREISCHER & SONS, | Roman Cement, i 
J. H, GAUTIER. a Keene’s Cement, 
bec CE GREGORY |  QPFIOE FOOT OF HOUSTON ST. E.R, NY. | Sellurs Gas Cement. 


English Fire Brick, No. 1. 
BrooklynClayRetort Gas Retorts, =“ sss Rromrien 


FIRE-BRICK WORKS.| | S. L. MERCHANT & CO., 





| ryy nee ’ >’ »> > YT 

Manufacturers vf Clay Retorts, Fire Bricks, Gas House Tl L iD S, I Th EK B R ICK . 53 proadway, New York, 
and otaer Tile, Cupola Brick, etc. Dealersi nand Miners of | . 244- 
Fire Clay and Fire Sand. Clay bank al Burt’s Creek, New | Just below Trinity Church. S44-1y 


t® Remit 10 cents postage for “ Practical Treatise on 


Jersey. Manufactory: Van Dyke, Elizabeth, Richards and AND EVERYTHING {he THE FIRE CLAY LINE. | tm Re 


Partition Streets, Brookiyn, N. Y. Office, No,Ss Van Dyke 
Street _ 


Attention, Architects, Contractors, ‘and Buyers ! 


Borgner & O'Brien, == : 3 — i USE THE 








MANUFACTURERS OF 


eer Hivens & Howard } 

be eis GAS RETORTS, 
seis | FIRE BRICK, 

<2 SALT GLAZED FIRE-CLAY SEWER PIPE 


20 years practical experience. Gas house work a specialty, Best Quality and Lowest Prices. 


| THROUG H CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS. 


sAS BURNERS. JOURNAL des USINES a GAZ. 


| 
FITTERS’ PROVING APPARATUS, ETC, ORGANE DE LA 
eect 


CLAY GAS RETORTS a 

AND RETORT SETTINGS, | |/ ct) 

FIRE BRICKS, TILES, ETC. i Ne. 
23d St., Below Vine, sie 


PHILADELPHIA. 


J 















Manufacturer of 


GAS BURNERS, 








No. 248 North Eighth Street, Philadelphia. — | Societe Technique de L? Industrie du Gaz en France. 
GEO. w. DRESSER, ISSUED ON THE 5rx OF EACH MONTH. 





CIVIL ENGINEER. MESSRS. SERVIER, MONNIER. AND ROUGET, EDITORS AND MANAGERS. 





THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION 


ass eer RELATING TO GAS MANUFACTURE IN FRANCE. 


ROOM 89. 111 BRUADWAY. Subscriptions Received at this Offices Price, Post-paid, $3.50 Per Annum, 


NEWCASTLE AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 


NWEISCWCASTLE COAL, (NEW PELTON), 
ALSO FOR THE BEST QUALITIES OF 


PROVINCIAL GAS COAL, 


DELIVERED AT ANY PORT IN THE UNITED STATES, 
We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. These coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 
selvEuna PERKINS & CQ: 41 SOUTH STREET, NEW YORK, 
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NEW YORK AND CLEVELAND 


CAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
ustly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raiiroad or navigation. on most favor 
able terms, 


General Oflice—89 Wood Street, 
PITTSBURGH, PA. 
Braneh Oflice—120 Water Street, 
CLEVELAND, O8HIO. 
WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
TILOMAS AXWORTHY, Agent 
3d1-ly at Cleveland, Ohio, 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8S. Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t, CHAS. MACKALL, Sec'y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, N, Y ,; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. 1 

Best dry coals shipped from Locust Point, wharves, and 
prompt attection given to orders for chartering of vessels, 

224-ly n 


OFFER THEIR SUPERIOR 
DESPARD COAL 
To Gas Light Companies throughout the country. 
Agents, PARMELEE BROTHERS, No, 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston, 
Mines in Harrison County, West Virginia, 


Wharves Locust Point, \ 7 
Compasy's Office, 15 German St.,f Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 

*." Reference to them ig requested, 204-, 


TYRCONNELL GAS COAL., 
MINED IN TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 S. Gay St., Baltimore, 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥. 
SHIPPING PoINT—Baltimore, Md, 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ing power of over 16 candles, Forty bushels of very supcrio 
Coke, with little Ash and scarcely any clinker O4-ly 





FORT PITT CAS COAL 


This Company is prepared to supply any amount of their 
Celebrated Gas Coal 


all points reached by rail or lake throughout the West. 


THE FORT PITT COAL COMPANY, 


O¥FICE 337 LIBERTY STRE T, 


G AS COALS. 


THE 


PENN GAS COAL COMP 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 
= | | i = : | | 
GAS PURPOSES 
rere, A atid ae te Pe eee hs \i * ay 
Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station 


———9J— 


m the Pennsylvania Railroad, and on the Youghiogheny River, 
OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York, 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side), 
Greenwich Wharves, Delaware River. 
366-ly Pier No. 1 (Lower Side), South Amboy, N. de 


CANNELTON COAL COMPANY 


} 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the best enricher produced 
in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 





Sates (PERKINS & CO., New York. MAYER, CARROLL & CO., Baltimore. 
AGENTS: ) DANIEL W. JOB & CO., Boston. BENEDICT & DOWNS, New Haven. 


The West Fairmont and Marion Consolidated Coal Company, | 


Wines at Fairmont, West Virginia, 
OFFER FOR SALE THEIR 


VERY SUPERIOR GAS COAL, 


IN ANY QUANTITY DESIRED, on the shortest notice, at their office, 231 BROADWAY, New York 


PEHEREINES &Co.. 
41 SOUTH STREET N. WY. 
AMERICAN, 3} © 
PROVINCIAL, 
and ENGLISH 


GAS COALS AND CANNEL. 


F. SEAVERNS, Jr. 











JAMES D. PERKINS. 





CHESAPEAKE AND OHIO RAILWAY 
COAL ACENCY. 


‘OR THE SALE OF THE SUPERIOR 


KANAWHA GAS COALS, 


AL 8 0; 
CANNEL, 
SPLINT, 
anc STEAM COALS. 


uinw of the Chesapeake and Ohio Railway. 
(OFFICE No, 7 WALL ST 
NEW YORK 


From the Kanawna and New River Keg:ons, on the 


C. B. ORCUTT, Secretary. »} 





Wi4-1y PITY BURGH’ Pa, 





|J. J. GORDON, Sales Agent.’ ( 
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M‘NEALS & ARCHER, 


BURLINGTON. N. J, 


Flange-Pipes 


== = 


CAST IROD 





“HAOAA 
jesonuoy 


aapuno.4 


PIPES 





FOR WATER AND GAS. 


TER IRON 


CITY, N, Je 


DAVID 8. BROWN, President. 
BENJAMIN CHEW, Treasurer, 


gs 000 


LOUCESTER 


Ha Be rare F 





JAMES P. MICHELLON, Secretary, 
WILLIAM SEXTON, Supe rintende nt. 


Wore 


Castirol Gas Water Pies Slo Vals, Fit Aytrans, Gas Holders WC. 


Office No. 6 North Seventh Street, Philadelphia, 





ESTABLISHED 1856. 


WARREN FOUNDRY an MACHINE CO,, 


WORKS 


AT PHILLIPSBURGH, 
NEW YORK OFFICE, 


N, J. 
153 BROADWAY. 





Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 


Branches, Bends, 


436-1 


Retorts, Etc., Etc. 





SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS 
and others interested in the topics treated of, the fol. 
lowing Books, at prices named : 

GAS MANUFACTURE, by WILLIAM RICHARDS, 4 to, 
with numerous Engravings and Plates, in Cioth bind- 
ing. $12. 

INSTRUCTIONS FOR THE. MANAGEMENT 
OF GAS WORKS, by W. C. Hotmes. 8 vo- Cloth 
$1.50 

ANALYSIS, TECHNICAL VALUATION, PU- 
RIFICATION and USE OF COAL GAS, by 
Rev. W. R. BowpitoH, M. A., with Engravings. 8 vo 
Cloth. $4.50, 

NEWBIGGINS HAND BOOK, hy THOMAS NEWBIG- 
Gin, C. E, $8.75, 


| GAS CONSUMERS HAND BOOK, by Wx. Ricz- 


AkDs. C. E. 18 mo. Sewed. 20 Ceats. 
GAS CONSUMERS MANUAL, by E. 8. CATHELS, C.E 
10 Cents. 


PRACTICAL TREATISE ON HEAT, by THoma 
Box. Second edition. $5, 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 


ERAL OILS UTILIZED BY CARBURETTING AIR, by 
OweEN C. D. Ross, Member Institute Civil Engineers. 
Syvo. Cloth. $1.50, 


| The above will be forwarded by Express. upon receipt of 
price. 

We will take especial pains in securing and forwarding 
any Other Works that may be desired, upon receipt of order. 
All remittances must be made by Check, Draft, or Post Offic 
Money Order. 

Ae M, CALLENDER &€ CO., 


\ Room 18, No, 42, Pine Street, N. Y, 





R. D. WOOD & CO.., 
PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


£00 Chestnut Str eet. 


J ‘JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 








Works, ISth, 19th, 20th and Railroad Street, 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 
N.B.—Pipes from 8-i1cn and upwards cast in 12 ft. lengths. 
te” Sond for Circular and Price List. 


BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &ce. 
Office 112 Leonard Street, N. Y. 


S. DECATUR SMITH, 





CAST IRON GAS ®) WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 


Several Thousand 2, 3, 4, 6 and 8 Inck 
Cast Iron Gas and Water Pipes on 
hand, for immediate delivery. 

t#- FITTINGS FOR GAS AND WATER MAINS. _gt 


CAST IRON PIPE, 
For Water & Gas. 


COATED and TESTED 300 POUNDS TO SQUARE INCH, 
ALL SIZES UN HAND, 





And Delivered at any Place Required. 


1 SORES HARRISON & CO., 


MANUFACTURERS, 









St. Louis, Mo. 
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MURRAY & BAKER, 
Practieal Builders, 


And Contractors for the Erection of 
Gas Works, 


MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 
TION OF COAL GAS. 


t?” WORKS AT THE RAILWAY DEPOTS, 


FORT WAYNE, INDIANA, 


We manufacture Bench Castings, Washers, ‘The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought Iron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works, 

As Mr. Murray 1s a Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings, 

We would respectfully inviie Western men to call and see 
our patterns and works here, MURRAY & BAKER, 

Fort Wayne, Indiana 


BARTLETT, ROBBINS & CO, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES. 


MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS, 


WORKS 
Cors. Pratt, Scott,'McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. Corre- 
spondence solicited, 467-ly 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 


WORKS, 
Wrought Iron Roof Frames. 


For Retort and other houses. Retorts and all castings re- 
quired for setting them in the latest and most improved 
model, WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
for relieving the Retorts from pressure, PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity. 


Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes, 


GAS HOLDERS. 


TELESCOPIC AND SINGLE 
With cast iron guide and suspension frame 


GAS GOV 





ERNORS or REGULATORS, STREET MAINS, from 1 wet 


48 INCHES DIAMETER, for WATER or GAS, Street Main con- | 
nections, such a8 BRANCHES, BENDS, DRIPs, SLEEVES, etc. 
STOP VALVES, from 8 to 30 inches, for both Water and 
Gas, 


Wrought Iron Work. 


All the Smith and Sb*et Iron work required in mes oe 
Gas Works. 
JESSE W. STARR. 


JESSE W. oe. R, 





1842. DEILY & FOWLER 1879. 
LAUREL TRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


GAS HOLDERS, 


SINGLE AND TELESCOPIC—WITH CAS1 
OR WROUGHT IRON GUIDE FRAME 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. We have built 12 gas works and 115 gasholders, 
Personal supervision given to the erection of all our work, 
Holders built at following places since 1868: 

Lancaster, Pa. (2) Columbus, O. 
Williamsport, Pa. (3) Franklin, Ind, 
Bristol, Pa. (2) Indianapolis, Ind. 
Catasaqua, oo Jacksonville, Li. 
Kittanning, F | Joliet, Il. 
Hazelton, Bay Lawrence, Kansas, 
Freeport. Pa, Jefferson City, N. O. La. (2) 
Huntingdon, Pa, Algiers, N. O., La. 
Pittowu, Pa. Kalamazoo, Mich 
Bethlehem (8), Pa, Buffalo, N. Y. (2) 
Sharon, Pa. Ogdensburg, N. Y, 
Canton, Pa. Wave rly, a F 
Carlisle, Pa. Little Falls, N. Y. 
Beaver Falls, Pa. Penn Yann, N. Y. 
“nnapolis, Md. Watkins, N. Y. 
Parkersburg, W. Va. Coney Island, N. Y, 
Lynchburg, Va. Batavia, N. Y. 
Stanton, Va. Gloucester, N. J 
Youngstown, O Salem, N.J. 
Steubenville, O Mount Holly, N. J. 
Zanesville, O, Piainfield, N. J. 
Mansfield, O, Englewood, N. J. 
Marion, O. Flemington, N. J. (2) 
Belleaire, O, Dover, Del. 

Athens. 0, | Pittsfield, Mass, 
Barnesville, O. |} Meriden, Conn, 
Newark, O. Milwaukee, Wis. 


NATIONAL COAL GAS COMPENY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 


Elevator on Pearl Street. 
H. P. ALLEN, President. 





The process known as GWYNNE-HARRIS but from later 
most essential improvements. more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 


for making ‘‘ Water Gas,” bythe decomposition of super- | 
1eated steam, in fire-clay retorts, set similarly to those in | 


Coal Gas Works, is an established success. More than One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturerand consumer, it is supe- 
rior to any gas made by the old, or any other method. 

Our process is not intermittent but continuous, The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and about 
34% gallons of Petroleum or Naphtha, per 1000 feet of bril- 
llant gas. 

Rights for sale. Inquire of the President. 





HERRIN( G & FLOYD, 


Oregon Iron Foundry 


738, 740, 742 and 744 Greenwich St,, N. Y 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
mn benches of one to six Retorts each. 
VW vy ASHE Rs: MULTITUBLAK AND 
aiR CONDENSERS: CONDEN- 
SERS; SCRUBBERS, 
(wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 


of all sizes and description, 


FLOYD'S PATENT 
MALLEABLE RETORT LID. 
BUTLER’'S 
SUREENING SHOVELS. 
SABBATON’S PATENT 
| FURNACE DOOR AND FRAME. 


SELLER’S CEMENT 

for wniiont leaks in Retorts. 
GAS GOV NORS, 

| and everything cennected with well regulated Gas Works 

| low price, and in complete order. 

| N.B.—STOP VALVES from three to thirty inches— 
| at very low prices, 
SILAS C. HERRING. 


| COKE 


JAMES R. FLOYD. 

GEO. STACEY. HENRY RANSHAW. WM. STACEY. 
GEO. STACEY & CO. 

MANUFACTURERS OF SINGLE AND TELESCOPIO 


GAS-HOLDERS, 


AND ALL KINDS OF 
Cast and Wrought Iron Work 


Used in the Erection of Gas and Coal Oil Works, 





Foundry on MILL STRE ET ; Nos, 33, 35, 37 and 39 
Office and Wrought Iron W orkson RAMSAY STREET Cin- 
| cinnati, Ohio. 


REFERENCE. 


| Baton Rouge, La., Gas Co. 
Saginaw, Mich.. Gas Co. 

| Oshkosh, Wis., Gas Co. 
Peoria, Ill., Gas Co. 


| Cincinnati Gas-Light Co. 
Indianopolis Gas Co, 
Dayton, O., Gaslight Co. 


Covington, Ky., Gas Co. | 
Springfield, O., Gas Co. ] Quincy, Ill., Gas Co. 
Terre Haute, Ind., Gas Co. Champaign, Ills., Gas Co, 


Madison, Ind., Gas Co. Carlinville, Ill., Gas Co, 

Kansas City, Mo., Gas Co. | Bowling Green, Ky., Gas 

Topeka, Kansas, Gas Co. | Hamilton, Ohio, Gas Co, 

Burlington, lowa, Gas Co, | Vicksburg, Miss.. Gas Co 

Nashville, Tenn., Gas Co. | Denver City, G.al., Gas Ce. 
R. T, Coverdale, Kng’r Ciacinnati, and other 








CONTINENT 


Jil 


i 
} 


i 
“ 





GASHOLDERS OF ANY M AGNI TUDE. 


AL WORKS. 


T. F. ROWLA 
GREENPOINT, BROOKLYN, N. Y. 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDE Es, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared, 
and Proposals given for the necessary Plans for Lighting 
Cities, Towns, Mansions, and Mémufactories. 


ND, Proprietor, 





MACKENZIE & SAYRE MANYF%G CO. 


141 BROADWAY, NEW YORK. 


Gas Works, Smelting Works & Machinery. 


| Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS tor making Illuminating 


Gas from Ordinary Gas Coals, enriched with 


Cannel or Oil. Also, Mackenzies Process fox 


Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Ete. Also, 


P. W. Mackenzie’s N 


434—1y 


ew Engine and Boilez. 
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| MITCHELL, VANCK & CO. 
Manufacturers of 


CHANDELIERS! 
| And Every Description of 
GAS FIXTURES, 

Also Manufacturers of 


Fine Gilt Bronze and Marble Clocks, warranted best Time 
keepers Mantle Ornaments, &c, 


Salesroom, S36 DROADWAY. 


NEW YORK 
Special designs furnisned for Gas Fixtures for Churches 
Public Halls, Lodges, &c. 


- 


IMPROVED GAS EXHAUSTER cat oto ee 


With Engine on same Bed Plate, or without. | yhlet which we have pub- 
BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. lished for distribution 
P, H. & F, M, ROOTS,} Petentees and Manufacturers, { CQNNERSVILLE, IND | . 


. among gas consumers, In 
S. S. TOWNSEND, General Agent, ) 6 Cortland St., 

















COOKE & BEGGS, Selling Agents, ; NEW YORK. the expectation of in- 
SEND FOR ILLUSTRATED CATALOGUE AND PRICE LIST. creasing the Gas Con- 
‘sumption, by answering 

SMITH & SAYRE MANUFACTURING COMPANY. ithe questions most often 
Coal and Iron Exchange, 21 Cortlandt Street, N. Y asked over the counter, 


BUILDERS OF 


j as W tl as f ¥ I tr lu ino 
Machinery and Apparatus for Gas Works. ** we Us FOr INTrOaGUCINE 


the use of gas for Cook- 














tion. We will print with 
your imprint, and with 
such alterations as you 
may wish, in any quantity 
at the following rates: 
200)... =2$16 50 
1000. . . 30 00 
2000. 55 00 
Single copies 10 cents 
Copies furnished trom 
this Office direct. 


AUTOMATIC STREET PRESSURE 
Extension, 


GAS AND WATER VALVES, HYDRAULIC 
ISBELL’S PATENT SKLF-SEALING 


7 .- 23 = -| ' | 
——~—r = 2 % & ing, Heating and Manu- 
A | 2 2 € (facturing purposes. 
: 22 8 We would solicit an 
~ 328 Forder, feeling sure that a 
5 Sa«Ss = . . 
5 5.285 4 promotion of knowledge 
=, °25 2 s\among the public gene- 
SES 252° 2 rally of the ease and com- 
zs 2° = fort of Gas, in its many 
SeBe3% 4 ae , 
482252 g\uses, will increase the de- 
; : = €/mand, and largely repay 
-8227. the small cost of distribu- 
: 
_ 
*s 
zZ 


BY-PASSES, CONDENSERS, 


ISBELL'S PAT. 


t PORTER, President 


DISTRIBUTOR. 


Plans and Estimates for the Improvement, 
( 


New Works. 


MACKENZIE’S PATENT ROTARY AND STEAM JET GAS EXHAUSTERS, 
CASTINGS, Etc. 


HIGH SERVICE GOVERNOR, 
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en C- we Set a 


CAS'T 


PRICES 


REDUCED 


PATENTED MAY Soha 


TO MEET 


1876. 


THE 


TIMES. 


We have been able to reduce tha cost of Manufacturing, and desire to give our Customers the benefit at the following 





It will cut a Continuous Line of Pipe in a Trench or 


As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, 


No. 1 1-2 


For larger sizes 


REDUCED RATES: 


No. 1 cuts 3, 4and 6 inch Pipe 
cuts 4,6 and 8 in. Pipe, 
No. 2 cuts 8, 10 and 12 in. Pipe, 
No. 3 cuts 16,18 and 20 in. Pipe, : 
NO. 4 cuts 24 and 80inch Pipe, 
No. 5 cuts 36 inch Pipe, 


will be made. 


Special Contracts 


leaving the ends clean, smooth, 


$ 1o 
$85 
$100 


»>~ 


aS 
$ 2 io 
$IdO 





Building 


and square, 


Our Machines for cutting 20 and 30-INCH PIPE have been farn‘ shed the Manhattan and New York Gas Light Companies ; also for cutting 12, 20, and 30 


inch Pipe to the Boston Gas-Light Company. 


for over two years, and all with the most satisfactory results. 


A. C. WOOD, Syracuse, New York. 


cree & F! OYD, No. 1“ Greenwich street, N. :. 


“How to Burn Gas, 





The smaller sized Mact i 


} 
| 


Under this title a neat little book has been is- | 


sued containing the paper of Mr. Jas. Somerville, 
as read at the last meeting at Cincinnati, together 
with a table, taken from Prof. Chandler’s lecture 


showing the loss of light resulting from the use of | *~ 


shades, etc., of different kinds of glass. 

The book is intended for sale to Gas Compa- 
nies to distribute gratuitously among consumers. 
If Gas Companies can induce their consumers to 
use better burners and shades, one-half of the 
fault-finding will cease. 

The price is $10 per thousand, 
be sent to the office of this Journal, 


KING'S TREATISE 


COAL GAS. 


Vol. I. 


Orders may 








Bound in Cloth. 


PRICE, $10. 


« M. CALLENDER & C ie 42 ine dtreet,N Y, 


oO 


“HOW T 





Addres 


BROWN & OWEN, 20th and Filbert Sts., 
MORRIS, ‘TASKER & CO., 36 Oliver Street, Boston, Mass, 


aii LOWE GAS PROCESS 


S. A. STEVENS & CO, 


SOLE AGENTS. 
ROOM 87, ASTOR HOUSE 
P. O. Box 1110, NEW YORK. 
AND 
400 430 Watyut Srerrr, PHILADELPH:A. 


ADVANTAGES OF THE STRAP FILE. 


1st. It is simple, strong, and easily used. 

2nd. Preserves papers without punching holes. 

3rd. Will always lie flat open. 

4th. Allows any paper on file to be taken off, with- 
out disturbing the others. 

We will furnish to our subscribers this important 
article for preserving in a convenient form, the num- | 
bers of the Journal as it is issued at the very low 
price of $1.25. Sent either by Express or Mail, as 
directed. F ‘ 

By mail the postage will be 20 cents, which will be 
added to the price of the Binder. Send orders to 

A. M. CALLENDER & CO., 
42 Pine Street, Room 18, New York. 


THE AMERI CA! 
GAS-LIGHT JO each 


Three dollars. 
PER ANNUM. 





TO BURN 


have been in practical use in various parts of the vountry by Water and Gi aS Companic 8, 


Philadelphia. 


LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 
938 to 954 River Street and 67 to 83 Vail Ave. 


TROY, NEW YORK. 


| BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate ¥ inch to 36 inch—ontside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 
ALSO 


FIRE HYDRANTS. 


SEND FOR CIRCULARS. 





REFERENCES FURNISHED. 


GAS.” 


TEN DOLLARS PER THOUSAND. 


A, M. CALLENDER & CO., 42 PINE ST., N! Y. 
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INTERNATIONAL--1876--EXHIBITION. 


— — $ —— —— — — —eereeEeeEOEOOO* 


The U. S. Centennial Commission 


HAVE DECREED AN 





























AWARD TO 


ARRIS, GRIFFIN & CO., 





LSS aS 


12th and Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A.,, 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 





Attesi—J. L. CAMPBELL, Signed—-A. T. GOSHORN, J. R, HAWLEY, 
Secretary, pro-tem. Director General President. 


GROUP JUDGES. 
AMERICAN. | FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- Sm WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain 


ington, D. C. JUL. SCHTEDMAYER, Germany. 
Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y°| Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. O. | P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. | EDW. FAVRE PERRET, Switzerland. 


‘JenERAL HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW, New York. 


——— = — —_—— 
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FARMER’S PATENT BYE-PASS DIP-PIPE. 
WILLIAM FARMER, 
ARCHITECT AND GENERAL GAS‘ ENCINEER, 


ROOMS 87, S9, 91, 111 BROADWAY, NEW YORK. 
00 
WILLIas: FARMER may be consulted upon all matters relating to the Manufacture of Illuminating Gas. Will furnish Specifications, Drawings, 
and Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 
Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. - 
Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 
Sole Agent for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 











PATENTEE OF THE FOLLOWING INVENTIONS. 

EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Ete. 
HYDRAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the Tar, Ammonia, and 
Naphthaline. BYE-PASS DIP PIPE for reducing the Pressure on Retorts, Etc., as per cut above. SELF-ACTING WATER DISTRIBUTOR 
for Scrubbers and Washers, Ete. MOVABLE DIP PIPE for Reducing and Equalizing the Pressure on Retorts. TOWER SCRUBBERS (Jack- 
wcted) for Economizing Space and Building Material. DUPLEX CENTRE SEAL tor Keeping all the Boxes in a set continuously in action. 





REFERS BY PERMISSION TO THE FOLLOWING GENTLEMEN. 


Professor B. SILLIMAN, New Haven, Conn. D. Hosrerrer, President Pittsburgh Gas-Light Co., Pittsburgh, Pa 
GEN, CHAS. Rooms, President Manhattan Gas-Light Company, N. Y. C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
4iEN. 4. MICKENLOOPER, President Cincinnati Gas-Light Co., Cincinnatti, Ohio. S. L. Husrer, President Laclede Gas-Light Company, St. Louis, Mo. 

4&. ¥. Lensun, President Brooklyn Gas-Lighi Company, Brooklyn, N. Y. | 4. VANDERPOOL, Engineer, Newark Gas-Light Company, Newark, N, 3. 
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T. C. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Treas. WM. H. DOWN, Sec. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS, PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA 'TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 











Manufactorics: ) GAS STOVES—AMERICAN, FRENCH, & ENGLISH. 
| SUGG'S ILLUMINATING POWER METER. 37 Water Street, Cincinnati. | 
i SUGG’S “STANDARD” ARGAND BURNERS. ALSO NN AND TTT. 20 South Canal Street, Chicago. 


512 W. 22d St., N. Y. 
. Wet Meters, with Lizar’s **Invariable Measuring’? Drum, SLO North Secovd Street, St. Louis. 
Arch & 22d Sts., Phila.)  sozz agus ror THE ALLEN EXHAUSTER GOVERNOR. | zz & 124 Sutter St., Sam Francisco. 


Asgoncics: 





HARRIS, HEL™ME & MeILHENNY, 
Successors to Harris & Brother. 


ESTABLISHED 1848. 


PBAGCTIOAL GAS WETTER MANUPACTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, i. 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 

From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of ald 

Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN MocILHENNY. 


WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov: 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer Also Patentee and we are the 
SOLE MANUFACTURERS of the ORIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and allothers are infringements, 


Special attention to repairs of Meters, and ali apparatus connected with the business. 


All work guaranteed first class in every particular, and orders filled promptly. 





=== NOW READY AND FOR SALE, 


THE PLUMBER ce ighiten 
AND System of Bookkeeping 


SANITARY ENGINEER. geo" -* 


Price $5, which snould be sent either in Check P. O. Order 
or Registered Letter. 
tae HAS BEEN ENLARGED, ANR-WILL NOW BE 


Biank Bocks, with printed headings and forms on this sys- 
tem, ‘will be supplied to Gas Companies, by apply)ng to W, P, 
Fopri. lailadelphia, or 

A M. CALLENDEK & CO 
OFFICE GAS LIouT JOURNAL, 42 Pine St., N. ¥ 


Published on the First and Fifteenth ot each Month, |—— —— 
CATHEL’S 


CAS CONSUMERS 
MANUEL, 


‘ Enables every Gas Consumer to ascertain at a glance, with- 
Prof. Henry Morton, Ph.D. ont any previous knowledge of the Gas Meter, the quantity 
Dr. Joun H. Bruuines, U.S.A. | and money value of the Gas consumed. Also the best method 
of obtaining from Gas the largest amount of its light. 

It will be tothe advantage of Gas Compunies tu supply 
their Consumers with one of these Guides, as a means of pre- 
venting comp)aints arising from their want ct knowledge in 
regard to the registration of their meters. For saie by 

A. M. CALLENVER & CO. 
42 Pine Street, New York, Room 18. 


Instead of Monthly. It will contain many new and valuable features, and thus be indispensable to everyone 
professionally interested in its special field—Lighting, Heating, Ventilation, Water Supply, and Drainage. 


Regular Contributors: 


Gro. E. Wartna, Jr., C.E. 
T. O'Conor Stoane, Ph.D. 


Epw. S. Partsriox, C.E. 
Rosert Briaas, C.E. 


Price, $2 a Year. Single Copies, 10 Cents, 


THE PLUMBER & SANITARY ENGINEER, 
P. 0. Box 3037.5 ; 140 WILLIAM STREET, New York. 
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WILLIAM W. GOODWIN & EO., 


Nos. 1012, 1014, and 1016 Filbert Street, Phila., 


rae. ee) 


No. 142 Chambers Street, New York. 


MANUFACTURERS OF 


GAS METERS AND FINE APPARATUS. 























IMPROVED FAMILY GAS, COOKING[STOVE, No, 8.—Tin Lined. 


The following can be cooked by Stove No. 8, which consumes about 40 feet 
of gas, costing from 8 to 12 cents: A roast we ighing 10 or 12 pounds, a large 
family pie, a couple of ducks, two sorts of vegetables, fish and soup. Size, 36 


in. high and 18 in. wide. Hot plate, 22 in. deep, with 3 burners for boiling. 
For roasting, broiling, baking, boiling, and toasting. Is capable of cooking - 
a dinner for five to ten persons. With a movable copper reflector for 
radiating the heat into the room. 
TWENTY DIFFERENT SIZES. PRICES FROM 81 TO $150. D 


W. W. GOODWIN & CO., Manufacturers, 
1012, 1014, 1016 Filbert Street, Phila., and 142 Chambers Street, N. Y. 





